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ABSTRACT: The focus of this study is the Philippines, a Southeast Asia country with a land area 

of around 300,000 square kilometers, comprising 7,641 islands, its geographical location is between 4° 

40' and 21° 10' North latitude and 116° 40' and 126° 34' East longitude in Southeast Asia. In this 

research, we aim to analyze the impact of climate change on surface water resources in the country. To 

achieve this objective, we will evaluate the distribution of the temperature and rainfall in different 

regions of the Philippines, investigate the current effects of climate change on surface water resources, 

and predict the future implications of climate change on surface water resources. Data related to 

monthly climate variables were gathered for the Philippines region from 57 meteorological stations, 

covering the period from 1991 to 2020. The variables included air temperature (minimum and 

maximum), wind speed, air humidity, sunshine period, irradiance, and precipitation. The sources of 

this data were the Philippines Atmospheric, Geophysical and Astronomical Services Administration 

(PAGASA) for the Philippines, as well as the CLIMWAT databases. Graphs are created to visualize 

changes over time in weather stations. Data were presented using Boxplot. The aridity index was 

calculated to classify the different climates and assess the available water resources in the Philippines. 

For geographical areas with similar weather conditions. The aridity scale was calculated as a means of 

describing the water shortage in each area. The average annual of reference evapotranspiration of 

water (ETo) of the Philippines is (3.87 mm/day). The correlation between (ETo) and solar radiation is 

0.9, which indicates that they are strongly positively correlated, and the correlation between (ETo) 

with sunshine period, maximum, mean, and minimum air temperature (0.72, 0.71, 0.63, 0.43) 

respectively indicating that they are positively correlated. The results concluded that the Philippines is 

divided into four climatic regions. 

Key words: Climatic changes, Rainfall, Temperature, reference evapotranspiration, water resources, 

Philippines.  

INTRODUCTION 

Based on lates comprehensive emissions 

scenarios (Joint Social and Economic Pathways, 

SSPs), it is projected that the average global 

temperature will increase by approximately 

1.0°C, over the 20
th
 century. Furthermore, it is 

anticipated that by 2100, 

This increase could range between 1.3 and 

5.1°C (Riahi et al., 2017; Rogelj et al., 2018). 

human activities like burning fossil fuels cause 

an excessive increase in greenhouse gases, 

driving global warming. Rising temperatures 

have far-reaching consequences for the Earth 

climate affecting factor like water vapor, 

precipitation and groundwater recharge. Climate 

change has significant impacts on natural 

systems and human societies, with developing 

nations lacking capacity to adapt, thorough 

research on the diverse consequences of 

temperature changes in different regions is 

urgently needed, using the available climate 
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models (Teutschbein and Seibert, 2012; Turco 

et al., 2017). 

The Philippine is composed of 7641 islands 

and has land area of 300000 km
2
. Its climate is 

influenced by large-scale atmospheric phenomena 

and experiences   rains almost all year round, 

but with uneven distribution and extreme events 

such as floods and droughts, causing imbalances 

in its water resources (Jose et al., 1993). 

Global warming is expected to occur due to 

increased carbon dioxide concentration in the 

atmosphere. Global surface temperature will 

increase by at least 2.0°C by the next century 

(IPCC, 1996a). Due to Significant changes in 

the earth’s climatic system, there is an expected 

alteration of rainfall and temperature in the 

Philippines, leading to extreme climatic events 

have adversely affected the country’s economy. 

El Niño-related droughts affected not only the 

water sector but also other sectors such as 

agriculture, health, and environment the 

Philippine also experiences imbalances in its 

water resources due to uneven distribution and 

extreme events such as floods and droughts. 

(Jose, 1992). The El Niño-related drought of 

1982–83, for example, has affected thousands of 

agricultural areas in the Philippines, including 

multipurpose reservoirs, where very low water 

levels were recorded.  

Thus, the main goal of this research study 

was to evaluate the effects of climate change on 

surface water resources in the Philippines. This 

goal was accomplished by pursuing the 

following objective: (i) evaluating the temporal 

and spatial distribution of temperature and 

rainfall in the Philippines, (ii) assessing the 

impacts of some climate change on surface 

water resources in the Philippines. (iii) 

investigating the anticipated future effects of 

climate change on surface water resources in the 

Philippines. 

MATERIALS AND METHODS 

Study Area 

This study primarily concentrates on the 

Philippines, a country in Southeast Asia that 

comprises 7,641 islands (as shown in Fig. 1). The 

land area of the Philippines is approximately 

30,000 square kilometers. Geographically, the 

Philippines is positioned between 4° 40' and 21° 

10' North latitude and 116° 40' and 126° 34' East 

longitude in Southeast Asia. 

The average elevation of the Philippines is 

around 442 meters above sea level, with its 

highest point being Mount Apo at 2,954 meters 

and its lowest point being the Philippine Sea at 0 

meters. For this study, data on monthly climate 

variables from 57 meteorological stations in the 

Philippines between 1991 and 2020 were 

collected. The variables included minimum and 

maximum air temperature (°C), air humidity 

(%), wind speed (km/day), sunshine period (hr), 

radiation (MJ/m²/day), and rainfall (mm). The 

data were obtained from the Climatology and 

Agrometeorology Division of the Philippine 

Atmospheric, Geophysical and Astronomical 

Services Administration (PAGASA), as well as 

the CLIMWAT 2.0 databases. The longitudes, 

latitudes, and altitudes of the meteorological 

stations are shown in Fig. 1. 

Temporal Changes In Temperatures, and 

Precipitation 

Graphs were created using Microsoft Excel 

356 to visualize the changes over time in data 

from meteorological stations, specifically maximum 

and minimum temperatures, and precipitation. 

The XLSTST program version 2016 was used to 

present the annual averages of various climatic 

data obtained from meteorological stations in 

the Philippines, including maximum and 

minimum temperatures, precipitation, humidity, 

number of hours of sunshine, and wind speed. 

The data was displayed using Boxplot. 

Aridity indices 

Aridity indices are measures of the dryness 

of a region or climate. They are used to assess 

the availability of water resources and the 

potential for drought, as well as to classify 

different types of climates (FAO, 1998; 

Thornthwaite, 1948). Aridity indices take into 

account factors such as temperature, precipitation, 

and evaporation, and are typically expressed as a 

ratio of precipitation to potential evaporation 

(Van der Schrier et al., 2013; Vicente-Serrano 

et al., 2010). 
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No. Station name Latitude Longitude 

1 TARAKAN-JUWATA 3.33 117.56 
2 TAWAU 4.26 117.88 
3 KOTA-KINABALU 5.93 116.05 
4 SANDAKAN 5.9 118.06 
5 BASCO 20.45 121.96 
6 CUYO 10.85 121.03 
7 ILOILO 10.7 122.56 
8 LAHUG 10.33 123.9 
9 MACTAN 10.3 123.96 

10 MAASIN 10.13 124.83 
11 ROXAS 11.58 122.75 
12 CATBALOGAN 11.78 124.88 
13 BORONGAN 11.61 125.43 
14 TACLOBAN 11.25 125 
15 GUIUAN 11.03 126.73 
16 CORON 12 120.2 
17 ROMBLON 12.58 122.26 
18 MASBATE 12.36 123.61 
19 CATARMAN 12.48 124.63 
20 CALAPAN 13.41 121.18 
21 LUCENA 13.93 121.61 
22 AURORA 13.35 122.51 
23 LEGASPI 13.13 123.73 
24 VIRAC 13.58 124.23 
25 MANILA 14.58 120.98 
26 LOS-BANOS 14.16 121.25 
27 AMBULONG 14.08 121.05 
28 NINOY-AQUINO-INTER-N 14.51 121 
29 INFANTA 14.75 121.65 
30 TAYABAS 14.03 121.58 
31 DAET 14.13 122.98 
32 ALABAT 14.08 122.01 
33 SANGLEY-POINT 14.5 120.91 
34 CABANATUAN 15.48 120.96 
35 BALER 15.76 121.56 
37 BAGUIO 16.41 120.6 
38 DAGUPAN 16.05 120.33 
39 JOLO 6.05 121 
40 CASIGURAN 16.28 122.11 
41 ZAMBOANGA 6.9 122.06 
42 GEN_-SANTOS 6.11 125.18 
43 VIGAN 17.56 120.38 
44 TUGUEGARAO 17.61 121.73 
45 DAVAO 7.06 125.6 
46 LAOAG 18.18 120.53 
47 APARRI 18.36 121.63 
48 DIPOLOG 8.6 123.35 
49 CAGAYAN-DE-ORO 8.48 124.63 
50 MALAYBALAY 8.15 125.08 
51 HINATUAN 8.36 126.33 
52 CALAYAN 19.26 121.46 
53 DUMAGUETE 9.3 123.3 
54 TAGBILARAN 9.6 123.85 
55 SURIGAO 9.8 125.5 
56 PUERTO-PRINCESA 9.75 118.73 
57 HENGCHUN 21.93 120.83 

 

Fig. 1. Locations map of different weather stations (green dots) in the Philippines (map was 

created by researcher using ArcMap) 
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Aridity index (AI) 

One commonly used aridity index is the 

Aridity Index (AI), also known as the De 

Martonne aridity index (De Martonne, 1926), 

which is calculated as the ratio of mean annual 

precipitation to the mean annual temperature. 

The De Martonne aridity index, also known as 

the Aridity Index (AI), is a commonly used 

aridity index that is calculated as the ratio 

of mean annual precipitation to the mean annual 

temperature (Thornthwaite, 1955). The formula 

for calculating the AI is: 

𝐴𝐼 =
𝑃

𝑇 + 10
 

Where P is the mean annual precipitation in 

millimeters, and T is the mean annual 

temperature in degrees Celsius. Different types 

of climates are classified based on their aridity 

using the AI, where arid or semi-arid conditions 

are indicated by values below 20, semi-humid 

conditions by values between 20 and 40, and 

humid conditions by values above 40. 

Therefore, the application of the De Martonne 

aridity index is beneficial in classifying various 

climates and evaluating available water 

resources in a region. It has a wide range of 

applications, including agriculture, hydrology, 

and climate modeling. 

Emberger's bioclimatic coefficient (Q2) 

Emberger's coefficient (Q2) is a measure of 

aridity that is often used in the field of 

biogeography and ecology. It was developed by 

French botanist Jean-Pierre Emberger in the 

mid-20th century as a way of characterizing the 

water deficit in each area. The formula of the Q2 

index is (Vessella and Schirone, 2022): 

𝑄2 =
2000 × 𝑃

𝑀2 −𝑚2
 

P is the mean annual rainfall (in millimeters); 

M is the mean maximal temperatures of the 

warmest month in Kelvin degree; and m is the 

mean minimal temperatures of the coldest 

month in Kelvin degree. The formula for 

converting Celsius to Kelvin is K = °C + 273.15. 

Different types of climates are classified based 

on their aridity using the Q2, where barren 

conditions are indicated by values below 10, 

arid conditions by values between 10 and 45, 

semi-arid conditions by values between 45 and 

70, subhumid conditions by values between 70 

and 110, humid conditions by values between 

110 and 150 and humid conditions by values 

above 150 (Thornthwaite, 1948). 

Potential evapotranspiration (PET) 

Potential evapotranspiration (PET) or 

reference evapotranspiration (ETo) is the 

amount of water that would be evaporated and 

transpired by plants if there was an unlimited 

supply of water. PET is a measure of the water 

demand of the atmosphere, and is influenced by 

factors such as temperature, humidity, wind 

speed, and solar radiation (Allen et al., 1998). 

PET is an important variable in hydrological 

modeling and water resource management, as it 

provides an estimate of the amount of water that 

is required to meet the demand of vegetation and 

the atmosphere (Maidment, 1993). PET is used 

in conjunction with actual evapotranspiration 

(AET) to estimate water use by vegetation and 

to assess the water balance of a particular region 

or ecosystem. The calculation of ETo is based 

on the FAO Penman-Monteith equation, which 

considers various meteorological parameters, 

such as temperature, humidity, wind speed, and 

solar radiation, to estimate the amount of water 

that would be lost from the reference crop under 

ideal conditions. To calculate ETo using 

Cropwat, The Penman-Monteith equation is 

expressed as follows (Allen et al., 1998; Jensen 

et al., 1990): 

𝐸𝑇𝑜 =
0.408∆(𝑅𝑛 − 𝐺) + 𝛾 (

900
𝑇 + 273.16

)𝑢2(𝑒𝑠 − 𝑒𝑎)

∆ + 𝛾(1 + 0.34𝑢2)
 

Where: ETo is the reference evapotranspiration 

in millimeters per day, delta is the slope of the 

saturation vapor pressure curve (kPa/°C), Rn is 

the net radiation at the Earth's surface (MJ/m
2
/ 

day), G is the soil heat flux density (MJ/m
2
/day), 

gamma is the psychrometric constant (kPa/°C),T 

is the mean daily air temperature at 2 meters 

(°C), u2 is the wind speed at 2 meters (m/s), es 

is the saturation vapor pressure (kPa),  ea is the 

actual vapor pressure (kPa) 

Correlation Matrix 

A correlation matrix is a table that displays 

the correlation coefficients between multiple 

variables. The correlation coefficient measures 
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the strength and direction of the linear 

relationship between two variables, with values 

ranging from -1 to 1. A positive correlation 

coefficient indicates a positive linear relationship, 

meaning that as one variable increases, the other 

variable also tends to increase. A negative 

correlation coefficient indicates a negative linear 

relationship, meaning that as one variable 

increases, the other variable tends to decrease. A 

correlation coefficient of 0 indicates no linear 

relationship between the variables (Tabachnick 

and Fidell, 2007; Hair et al., 2010). Using R 

programming language, a correlation matrix was 

created to investigate the relationships between 

various variables in a dataset, including 

maximum and minimum temperatures, 

precipitation, humidity, number of hours of 

sunshine, net radiation at the Earth's surface, 

aridity indices, and ETo. The correlation matrix 

provides a useful tool for identifying any 

significant correlations between the variables 

and exploring the patterns of their relationships. 

Climate Zones Delineation Using Cluster 

Analysis 

Climate zones are geographical areas with 

similar climatic conditions, based on factors 

such as temperature, precipitation, and vegetation 

(Köppen, 1936). Climate zones can be defined 

at various scales, from regional to global, and 

they are often used in climate research, 

environmental monitoring, and urban planning 

(Trewartha, 1961). Climate zones have 

important implications for human activities and 

natural systems, as they impact factors such as 

agriculture, water availability, and biodiversity 

(IPCC, 2014). Understanding the characteristics 

and boundaries of climate zones is essential for 

developing effective policies and management 

strategies to address climate change and its 

impacts (FAO, 2016). 

Cluster analysis is a statistical technique that 

involves grouping data points or objects into 

clusters based on their similarity or dissimilarity 

(Everitt et al., 2011). The goal of cluster analysis 

is to identify meaningful patterns or structures in 

the data, such as natural groupings or clusters of 

related observations (Jain et al., 1999). Similar 

meteorological stations were grouped into a 

cluster using cluster analysis on the data 

collected from the stations to delineate climate 

zones then the climate zones were mapping 

using ArcMap 10.2.1.  

RESULTS AND DISCUSSION 

Temporal Changes of Annual 

Meteorological Elements in the Philippines 

Boxplot of annual meteorological elements 

averages in the Philippines 

Results in Table 1 and Fig.2. show Boxplot 

of annual meteorological elements averages, 

aridity index (AI) and Emberger coefficient (Q2) 

in the Philippines during the past 30 years 

(1991-2020) including maximum and minimum 

temperatures, precipitation, humidity, number of 

hours of sunshine, and wind speed. The data was 

displayed using Boxplot. 

     This trend of results is the same as that of 

(Chang et al., 2005) Temperatures in the 

Philippines do not vary significantly across 

different seasons. The coldest month, on 

average, is January which coincides with the 

East Asian winter monsoon (Cruz et al., 2016; 

Villafuerte et al., 2019). While the hottest 

month is May. Note, however, that the 

difference in average temperature in the 

Philippines between the hottest month and the 

coldest is only about 2.5°C. 

However, this trend of results is the same as 

(eg, Chang et al., 2005; Bagtasa, 2017; 

Villafuerte et al., 2017) average monthly 

precipitation values in the country. It has been 

shown that monsoon rainfall in the Philippines 

behaves differently across the country's climatic 

regions. and this trend of results is the same as 

the world bank, the country's wettest months 

occur during the latter half of the year 

coinciding to the large-scale monsoon systems. 

Average annual rainfall is approximately 2,348 

millimeters (mm), but this varies geographically, 

from 960 mm in southeast Mindanao to over 

4,050 mm. 

The summer monsoon season across the 

Asian continent typically begins in June and 

peaks in August (although it may be as early as 

May and can last into September (Wang and 

LinHo, 2002). Monsoons contribute about 43%, 

on average, of Annual rainfall in the Philippines 

(Asuncion and Jose, 1980; Cruz et al., 2013). 



 
498            Balata, et al. 

Table 1. Annual meteorological elements averages distribution in the Philippines during the 

past 30 years (1991-2020) 

Parameter  Min Max Median Mean Variance Standard 

deviation 

Air minimum temperature (°C)  15.3 24.9 23.1 22.9 31.35 5.59 

Air maximum temperature (°C)  22.8 33.3 31.2 31.01 38.08 6.17 

Air humidity (%)  73  95 82 82.45 296.5 17.22 

Wind speed (km/day)  50 360 115 131.6 14892.7 122.03 

Sunshine period (hr)  5.3 8 6.1 6.22 2.47 1.57 

Radiation (MJ/m²/day)  16 20 17.85 17.89 27.32 5.23 

Reference evapotranspiration (ETo) (mm/day)  3.03 4.5 3.87 3.87 5.13 2.27 

Rainfall (mm)  1066.7 4443 2310 2403.3 84.57 9.2 

Eff. rainfall (mm)  880.5 1916.4 1342.15 1370.44 75.07 8.664 

Vapor press (mbs)  19.3 32.4 30.35 29.95 75.07 8.664 

Aridity Index (AI)  28.41 133.5 62.3 65.5 0.135 0.368 

Emberger coefficient (Q2)  4060.02 27142.61 11013.1 11407.8 5765.5 75.9 

 

 
Fig. 2. Boxplot of annual meteorological elements averages, aridity index (AI) and Emberger 

coefficient (Q2) in the Philippines during the past 30 years 
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Low-level southwesterly winds prevail throughout 

the Philippines during this season causing wetter 

conditions over the western regions of the 

country.  

This resulting orientation for Aridity Index 

(AI) was the same (Salvacion, 2021; (Terra 

Climate, 2021; Hilario, 2009; Holden, 2013; 

Holden, 2012). Publicly available monthly 

(1958-2019), The magnitude of the drought in 

the country ranges from 47 to 677 mm and can 

last from 2 to 11 months and the strength is from 

60 to 800 mm/month. Evapotranspiration rate in 

the Philippines is 2 to 5 mm per day for wet 

season and 4 to 9 mm per day for dry season. 

Correlation Matrix for Philippines 

Fig. 3. shown Correlation matrix between 

studied meteorological elements in Philippines, 

and the reference evapotranspiration (ETo) in 

millimeters per day, which the correlation 

between (ETo)  with radiation is 0.9 which indicates 

that they’re strongly positively correlated, and 

the correlation between (ETo)  with sunshine 

period is 0.72 which indicates that they’re 

positively correlated, the correlation between 

(ETo)  with maximum and aver and minimum 

air temperatures is (0.71,0.63,0.43) respectively  

which indicates that they’re positively correlated, 

the correlation between )ET0( with air humidity 

and rainfall is (- 0.54 ,- 0.35) respectively  

which indicates that they’re weakly  negatively 

correlated. 

There is no significant trend in the annual 

rainfall in the Philippines, which is consistent 

with the findings of a previous report (Hilario et 

al., 2018). However, we show that there is a 

detected regime shift in annual rainfall from 

1995 to 2020 (Period 1, p<0.01) when compared 

with 1961–1994 (Period 2). To the extent of our 

knowledge, such abrupt shift in mean annual 

rainfall in the Philippines has not been described 

in known literature yet. Additionally, we show 

that the annual Tmin (p<0.01) and Tmax (p < 0.01) 

have significantly increasing trends, respectively. 

The annual rainfall is also shown to be 

positively correlated with annual Tmin (r = 0.49, 

p < 0.01) and negatively correlated with annual 

Tmax (r=- 0.21, p = 0.119) (note again that the 

slope of Tmin is higher than Tmax), respectively. 

Meanwhile, the annual outgoing longwave 

radiation (OLR) averaged from 3–20°N 115–

130°E is also highly correlated with the 

observed annual rainfall in the Philippines (r=-

0.95, p < 0.01). The OLR is a heuristic metric 

than can be used to characterize cloudiness and 

rainfall where a negative OLR indicates 

increased overcast and rainfall conditions. Here 

we show that the annual OLR has a negative 

correlation with annual Tmin (r=-0.50, p = 0.001) 

while the annual Tmax has a positive correlation 

with OLR (r = 0.33, p = 0.043). An increased in 

cloud cover, particularly during the daytime, it is 

shown that the diurnal cycle of rainfall in the 

Philippines peaks around early to late afternoon 

(Natoli and Maloney, 2019; Hilario et al., 

2021). Therefore, it is likely that there have been 

more overcast conditions during the daytime 

than at nighttime in the Philippines, which may 

explain the slower trend of annual Tmax than 

annual Tmin. However, the effect of external 

forcings including modes of diurnal variability 

(e.g., solar radiation, clouds) on the long-term 

trend of sub daily parameters can be a subject 

for future investigations. Meanwhile, which 

means that if such detected trend and shift 

persist then it is likely that the Philippine 

climate will continue to become wetter with 

narrower DTR. 

Caguiat et al. (2022) ad Moran (2018) 
spatial and temporal ETₒ trends were analyzed 

using the Mann-Kendall test and Sen’s slope 

estimator. Correlation and sensitivity analyses 

were conducted to analyze the impact of weather 

variables on ETₒ. Positive correlations were 

observed for maximum temperature, solar 

radiation, and wind speed whereas negative 

correlations were observed for relative humidity 

and minimum temperature.  

Climate Zones Delineation Using Cluster 

Analysis in the Philippines 

Climate Types Based on the distribution of 

rainfall, four climate types are recognized, 

which are described as follows: Typhoons have 

a great influence on the climate and weather 

conditions of the Philippines. A great portion of 

the rainfall, humidity and cloudiness are due to 

the influence of typhoons. They generally 

originate in the region of the Marianas and 

Caroline Islands of the Pacific Ocean which 

have the same latitudinal location as Mindanao.  
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Fig. 3.  Correlation matrix between studied meteorological elements, and ETo 

   

 

 

CZ CZ 1 CZ 2 CZ 3 CZ 4 

T1 23.16 22.87 22.79 15.30 

T2 30.99 32.00 31.01 22.80 

T3 27.08 27.43 26.90 19.05 

H 82.09 78.67 86.00 86.00 

W 132.76 135.22 127.58 106.00 

S 6.05 7.01 6.15 5.70 

R 17.68 18.88 17.83 16.90 

ETo 3.84 4.20 3.74 3.03 

P 2058.39 2031.83 3536.07 3878.00 

ER 1304.12 1101.97 1762.34 1338.80 

Q 10083.52 8294.56 16183.55 27142.61 

AI 55.69 54.29 95.87 133.49 

T1 : Average annual minimum temperature (oC) 
T2 : Average annual maximum temperature (oC) 
T3 : Average annual temperature (oC) 
H : Humidity (%) 
W : Wind speed (Km/day) 
S : Sunshine period (hr) 
R : Radiation (MJ/m/day) 
ETo : Reference evapotranspiration (mm/day) 
P : Rainfall  
ER : Effective rainall 
Q : Q 
AI : Aridity index   

 

 

Fig. 4. Digital map of climatic zones in the Philippines based on meteorological elements, aridity 

index (AI), Emberger coefficient (Q) and ETo  
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Their movements follow a north-westerly 

direction, sparing Mindanao from being directly 

hit by majority of the typhoons that cross the 

country. This makes the southern Philippines 

very desirable for agriculture and industrial 

development. The figure 4 shows the division of 

the Philippines into four climatic regions Digital 

map of climatic zones (CZ) in the Philippines 

based on meteorological elements, aridity index 

(AI), Emberger coefficient (Q) and ETo, the 1
st
 

climatic zone (CZ 1) includes an area 31106 

km
2
, percentage 10.37  of the total area of the 

Philippines. The 2
nd

 climatic zone (CZ2) includes 

an area 218862 km
2
, percentage 72.95. The 3

rd
 

climatic -zone (CZ 3) includes an area 49837 

km
2 
percentage 16.61% and the 4

th
 climatic zone 

(CZ 4) includes an area 195 km
2 
percentage 

0.07% covered by a meteorological BAGUIO 

station (Elevation:1500 m from sea surface). 

These results are consistent with many 

previous results Studies for climatic regions of 

The Philippine Atmospheric, Geophysical and 

Astronomical Services Administration (PAGASA) 

currently classifies Philippine climates as 

(Coronas, 1912; Flores and Balagot, 1969; 

Basconcillo et al., 2017). To introduce the 

Philippine four types of climates. Climate type 

(C1) Located in the western coast of the 

Philippines, the peak rainfall observed is in 

June, July and August and the dry period is in 

December, January and February. For a long 

time on the eastern coasts, C2 does not have a 

dry season with peak periods of rainfall from 

September to November. The summer and 

winter monsoons coincide with the C1 and C2 

extreme rainy seasons, respectively. Monsoonal 

precipitation is similar in C3 and C4a with no 

clear maximum rainy period, but with relatively 

dry months of March, April, and May (Pagassa, 

2021a).  

Conclusions 

The Philippines was divided into four 

weather regions based on data collected from 

meteorological stations across the regions of 

Philippines. The first, second, and third climatic 

zones covered 10.37%, 72.95%, and 16.61% of 

the total area of the Philippines, respectively. 

Each zone had different values for various 

climate indicators. In the first climatic zone, the 

average annual minimum temperature was 

23.16°C, the average annual maximum temperature 

was 30.99°C, the average annual temperature 

was 27.08°C, the humidity was 82.09%, the 

wind speed was 132.76 Km/day, the sunshine 

period was 6.05 hours, the radiation was 17.68 

MJ/m/day, the reference evapotranspiration was 

3.84 mm/day, the rainfall was 2058.39 mm, the 

effective rainfall was 1304.12 mm, the Q value 

was 10083.52, and the aridity index was 55.69. 

The second climatic zone had different values, 

with an average annual minimum temperature of 

22.87°C, an average annual maximum temperature 

of 32.00°C, an average annual temperature of 

27.43°C, a humidity of 78.67%, a wind speed of 

135.22 Km/day, a sunshine period of 7.01 hours, 

a radiation of 18.88 MJ/m/day, a reference 

evapotranspiration of 4.20 mm/day, a rainfall of 

2031.83 mm, an effective rainfall of 1101.97 

mm, a Q value of 8294.56, and an aridity index 

of 54.29. The third climatic zone had its own set 

of values, including an average annual minimum 

temperature of 22.79°C, an average annual 

maximum temperature of 31.01°C, an average 

annual temperature of 26.90°C, a humidity of 

86.00%, a wind speed of 127.58 Km/day, a 

sunshine period of 6.15 hours, a radiation of 

17.83 MJ/m/day, a reference evapotranspiration 

of 3.74 mm/day, a rainfall of 3536.07 mm, an 

effective rainfall of 1762.34 mm, a Q value of 

16183.55, and an aridity index of 95.87. Lastly, 

the fourth climatic zone had an average annual 

minimum temperature of 15.30°C, an average 

annual maximum temperature of 22.80°C, an 

average annual temperature of 19.05°C, a 

humidity of 86.00%, a wind speed of 106.00 

Km/day, a sunshine period of 5.70 hours, a 

radiation of 16.90 MJ/m/day, a reference 

evapotranspiration of 3.03 mm/day, a rainfall of 

3878.00 mm, an effective rainfall of 1338.80 

mm, a Q value of 27142.61, and an aridity 

index of 133.49. 
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 :خرائط انًُاطق انًُاخية انًحهية استخذاو تكُونوجيا َظى انًعهويات انجغرافية نرسى

 دراسة حانة نهفهبيٍ

بلاطةعبذانصًذ إبراهيى إبراهيى 
1
إسًاعيم يحًذ عبذ انحًيذ  - 

2
انفقي  يًذوح يحًذ – 

2
 

 .يصش -وصاسة انًىاسد انًائٍت وانشي  - ىاسئ يصهذت انًٍكاٍَكا وانكهشباءيشكض انط -1

 .يصش -جايؼت انضلاصٌك  -انًىاسد انطبٍؼٍت كهٍت انذساعاث اَعٍىٌت انؼهٍا  -2

يشبغ، وحضى  كٍهىيخش 300.000حشكض هزِ انذساعت ػهى انفهبٍٍ، وهً دونت فً جُىب ششق آعٍا حبهؾ يغادخها دىانً 

' 34'. ° 126' و40° 116' شًالًا وخطً ػشض 10° 21' و40° 4جضٌشة، ويىلؼها انجغشافً بٍٍ خطً ػشض  7.641

هذف فً هزا انبذث إنى حذهٍم حأثٍش حغٍش انًُار ػهى يىاسد انًٍاِ انغطذٍت فً ٌخظ انطىل ششلا فً جُىب ششق آعٍا. 

صٌغ دسجاث انذشاسة وهطىل الأيطاس فً يُاطك يخخهفت يٍ انفهبٍٍ، ودساعت انذونت. ونخذمٍك هزا انهذف، عُمىو بخمٍٍى حى

انخأثٍشاث انذانٍت نخغٍش انًُار ػهى يىاسد انًٍاِ انغطذٍت، وانخُبؤ باَثاس انًغخمبهٍت نخغٍش انًُار ػهى يىاسد انًٍاِ 

يذطت أسصاد جىٌت، حغطً انفخشة يٍ  57هفهبٍٍ يٍ نانغطذٍت. حى جًغ انبٍاَاث انًخؼهمت بانًخغٍشاث انًُاخٍت انشهشٌت 

(، وعشػت انشٌاح، وسطىبت انهىاء، وفخشة انصغشي وانؼظًً. وشًهج انًخغٍشاث دسجت دشاسة انهىاء )2020إنى  1991

عطىع انشًظ، والإشؼاع، وهطىل الأيطاس. وكاَج يصادس هزِ انبٍاَاث هً إداسة انخذياث انجىٌت وانجٍىفٍضٌائٍت 

إَشاء انشعىو انبٍاٍَت نخصىس  حى. CLIMWAT( نهفهبٍٍ، بالإضافت إنى لىاػذ بٍاَاث PAGASAوانفهكٍت انفهبٍٍُت )

حى دغاب يؤشش انجفاف نخصٍُف و. Boxplotانبٍاَاث باعخخذاو  سعىحى وانخغٍٍشاث يغ يشوس انىلج فً يذطاث انطمظ. 

حى دغاب ونجغشافٍت راث انظشوف انجىٌت انًًاثهت. انًُاخاث انًخخهفت وحمٍٍى انًىاسد انًائٍت انًخادت فً انفهبٍٍ. نهًُاطك ا

( فً EToيمٍاط انجفاف كىعٍهت نىصف َمص انًٍاِ فً كم يُطمت. ٌبهؾ انًخىعظ انغُىي نهخبخش وانُخخ انًشجؼً نهًٍاِ )

أَهًا يًا ٌذل ػهى  0.9( والإشؼاع انشًغً هى ETo) انخبخش انًشجؼً الًسحباط بٍٍويؼايم يهى/ٌىو(.  3.87انفهبٍٍ )

 ()انصغشي وانؼظًً انهىاء ودسجاث انذشاسِانشًظ  عطىع( يغ فخشة EToيشحبطاٌ بمىة يىجبت، كًا أٌ الًسحباط بٍٍ )

( ػهى انخىانً. يًا ٌشٍش إنى أَهًا يشحبطاٌ بشكم إٌجابً. وخهصج انُخائج إنى أٌ انفهبٍٍ 0.43، 0.63، 0.71، 0.72)

 يمغًت إنى أسبغ يُاطك يُاخٍت.

 .انفهبٍٍ ،انًىاسد انًائٍت، انخبخش انًشجؼً ،دسجت انذشاسة ،هطىل الأيطاس ،انخغٍشاث انًُاخٍت :ستراادةةالإانكهًات 

 ـــــــــــــــــــــــــــ

 انًحكًــــــوٌ:

 .جايؼت انضلاصٌك –كهٍت انضساػت  –انًٍكشوبٍىنىجٍا انضساػٍت انًخفشؽ أعخار      جًال انذةٍ يصطفى يحًذأ.د.  -1

 .جايؼت انضلاصٌك –كهٍت انضساػت  –الأساضً أعخار      يحًــــــــذ كًـــــــــــــــــالأ.د.  -2
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