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Abstract 

Rainfall variability and increasing frequency and intensity of weather extremes have become two 
important and crucial factors for policymakers since last few decades. Considering the vulnerability 
of Pakistan’s economy to extreme events, demand for robust projections of future changes in rainfall 
variability and extremes is essential for stakeholders and policymakers. This study gives an 
overview of the future changes in rainfall variability and extremes over monsoon dominated region 
of Pakistan. This domain has been selected considering its relevance to highest rainfall contribution 
towards the country’s total rainfall. Important contributions toward reliable projected changes in 
extremes are efforts of Coupled Model Intercomparison Project Phase 5 (CMIP5) which provide 
coordinated simulations from state of- the-art global climate models. The fine resolution global 
climate model CMCC-CM (0.8° x 0.8°) is selected from a set of CMIP5 models. Base period is 
defined as 1976-2005 and rainfall future variability (e.g. SDII, PRCPTOT etc.) and extreme indices 
(e.g. R20, RX5day, R99p, CWD etc.) are calculated for near future (2030-2059) & far future (2070-
2099) relative to reference period 1976-2005 under emission scenarios RCP 4.5 and RCP 8.5.  

Results show that temporal variability of rainfall over study domain is projected to decrease in 
future under both the RCPs and flood related extreme indices are projected to increase.  
Consecutive wet days are projected to slightly decrease in the future and are consistent with the 
changes in extremely wet days (R99p) which are increasing in this region to about 95% by the end 
of this century. 
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Introduction 
Increasing climate variability, frequency and magnitude of extreme weather events are the leading matters 
caused by global warming. It is believed that not only average weather condition is changing due to 
atmospheric concentration of greenhouse gas effect, climate variability is also being transformed. For 
instance, according to the Intergovernmental Panel on Climate Change (IPCC) 5th assessment report (IPCC, 
2014): “Future climate will not only depend on committed warming caused by past and future 
anthropogenic emissions, but also on natural climate variability.” 

In IPCC 4th assessment report, it is stated that” 

“By climate changes of Earth, frequency and intensity of extreme events are also expected to change” 

(Meehl et al., 2007). 

Global climate models (GCMs) are used from last few decades to project the future climate changes and 
assessment of its impacts. The IPCC 5th assessment report (AR5) relies on coupled model inter-comparison 
project phase 5 (CMIP5). There are various GCMs developed by different organizations in the data archive 
of CMIP5. Climate simulations of these GCMs have been done for 21st century based on four greenhouse 
gases concentration pathways. These representative concentration pathways (RCPs) are defined as, rigorous 
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mitigation scenario (RCP2.6), two are called intermediate scenarios (RCP 4.5 & RCP 6.0) and one with 
very high GHG emissions (RCP 8.5) (Rehman et al., 2018) 

 

In recent years, devastating climate and weather related events grabbed the attention and interest of not only 
researcher but also governments, media and general public. The socioeconomic cost of extreme events is 
likely to increase as these events occur more frequently and also become stronger and intense (Beniston et 
al., 2007). Numerous extreme weather events have occurred around the globe in last few decades including 
floods, hurricanes, cyclonic storms, droughts and heat waves etc. (De et al., 2005).  In Pakistan, a large part 
of economy and agriculture is related with water resources.  The water resources are mainly dependant on 
the precipitation in the Himalayas and the monsoon rainfall. Many studies have been made to assess the 
past rainfall variability and extremes. Pakistan is also a vulnerable country to extreme events considering 
the occurrence of extremes in last few years.  Large scale flooding was faced by the country in 1992, 2003, 
2006,2010,2011,2012 & 2014. A devastating flooding in the Indus River  during monsoon season of 2010 
is considered to be one of the worst floods in the country’s history (Hashim, 2012). Furthermore heavy 
localized monsoonal rain caused urban flooding in Islamabad and Rawalpindi in July, 2001 (Rasul et al., 
2004). Severe cyclonic storms also struck the country in 2007 (Gonu & Yemyin) and 2010 (Phet). Increase 
in the occurrence of heat waves over Pakistan is also observed in the past (Zahid & Rasul, 2012). Various 
studies in recent past have been conducted projecting the future climate extremes. Sillmann et al. (2013) 
computed the projected changes in climate extremes indices defined by the Expert Team on Climate Change 
Detection and Indices (ETCCDI). They analysed changes in the indices on global scale over the 21st century 
by using GCMs data sets under different emission scenarios. Ikram et al. (2016) presented changes in 
temperature and precipitation under two different RCP scenarios of a downscaled CMIP5 GCM. Focus of 
the study is mainly on the future projection of annual mean temperature and precipitation with calculation 
of heavy precipitation and number of dry days events over whole of Pakistan.  

Though Sillmann et al. (2013) conducted a detailed study for the development of temperature and 
precipitation climate extreme indices over the globe. However, a more specific analysis is required over 
Pakistan considering its vulnerability to monsoon rainfall variability and extremes. Ikram et al. (2016) 
conducted a study over Pakistan for development of future climate projections. However, they only catered 
for heavy precipitation and dry day events in context of variability and extremes.  Pakistan has diverse 
climatic conditions and terrain starting from the coastal belt and ending up with high mountains including 
glaciers. Hence, any study related to climate extremes considering the whole of Pakistan may be misleading 
towards any climatic zone or area. It is therefore essential that climate variability and extreme event must 
be studied according to the climatic zones of Pakistan. 

Owing to the severe impacts of extreme events on society and ecosystem, it is essential to emphasize on 
future changes of extreme climate events and variability as done in the IPCC Special Report on Extreme 
Events (SREX) (IPCC, 2012). Estimation of future changes in climate extremes and variability is mainly 
dependent on the ability of climate models to simulate physical climate system of a region of interest in a 
reasonable aspect (realistic manner). Precipitation is an important climate variable, as agriculture and 
human economies are affected by this over different parts of globe. It is widely believed that global warming 
will cause more evaporation and a higher intensity of water cycling. As a result of this warming, intensity 
and frequency of extreme rainfall will increase because a warmer atmosphere has a higher energy potential 
and is also able to hold more water vapours (Christensen & Christensen, 2004). It is also found that changes 
in precipitation extremes are more greater than changes in mean precipitation over the globe (Kharin & 
Zwiers, 2005). 

Data and Methodology 
The evaluation of variability and extremes in precipitation or temperature is typically based on the 
investigation of a set of indicators. The study area is selected as Sub-montane region of Pakistan (Figure 
1). This region is mostly monsoon rainfall dominated region and receives almost 55% of the total rainfall 
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of country (Adnan et al., 2017).  To study the observed and projected changes in precipitation and 
temperature extremes, the Expert Team on Climate Change Detection and Indices (ETCCDI) defined a set 
of indices recommended by WMO (World Meteorological Organization). These indices are well defined 
and described by Zhang et al. (2011) and widely used in many research studies (Adnan et al., 2017) (Sheikh 
et al., 2015). From the set of these indices 09 precipitation related indices are used in this study as listed in 
Table 1. The results are presented in terms of spatial patterns of changes for near future i.e. F1 (2030-2059) 
and for far future i.e. F2 (2070-2099) under RCPs namely RCP 4.5 & RCP 8.5. The changes in future are 
displayed relative to base period (1976-2005). The evolution of mean and variability of rainfall between 
base period and future is presented in tabular form and time series graphs are also shown for year-to-year 
variability and trend changes of extremes in future. The significance of these trends are calculated by using 
Mann-Kendall test. The coefficient of variation is used in this study for the comparison of the variability of 
different datasets. It is used since Standard Deviation (SD) of data is depending on mean of the data and it 
is inappropriate to use SD for comparison between different datasets having different mean. Hence, 
coefficient of variation is usually used instead of standard deviation to overcome the effect of respective 
mean of each dataset.  For the future projections of rainfall variability and extremes, global climate model 
CMCC-CM (0.8° x 0.8°) is selected from a set of CMIP5 models. This model is used because it is suitable 
for smaller study domain considering its higher resolution as compared to other CMIP5 models (Rehman 
et al., 2018). 

 
Table 1: Precipitation extreme indices used in this study 

Label Index name Index Definition Unit 

PRCPTOT Annual total wet-day 
Precipitation 

Annual total precipitation in wet days (daily rainfall ≥ 1mm) mm 

SDII Simple daily Intensity 
Index 

Annual total precipitation divided by number of wet days mm/d 

R99p Extremely wet days Annual total PRCP when daily rainfall > 99th percentile mm 

R95p Very wet days Annual total PRCP when daily rainfall > 99th percentile mm 

RX5day Maximum 5-day 
precipitation amount 

Annual maximum consecutive 5-day precipitation mm 

RX1day Maximum 1-day 
precipitation amount 

Annual maximum 1-day precipitation mm 

R20 Number of very heavy 
precipitation days 

Annual count of days when rainfall ≥ 20mm Days 

R10 Number of heavy 
precipitation days 

Annual count of days when rainfall ≥ 10mm Days 

CWD Consecutive wet days Maximum number of consecutive days with rainfall ≥ 1mm Days 
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Figure 1: Climatic zones of Pakistan Source: (Adnan et al., 2017) 

Results and Discussion 
In summer, the monsoon dominated region of Pakistan receives heavy rainfall due to the low pressure 
system instigated over Bay of Bengal and Arabia Sea (Cheema et al., 2012). This region of country has 
inimitable topography and greater temporal and spatial variability in climate (Khan et al., 2018). 

The projected changes of PRCPTOT are shown in figure 2 where shaded area shows the significant change 
at 90% confidence level. Decrease is observed for near and far future under RCP 8.5 whereas slight increase 
is observed in near future for RCP 4.5 which is also insignificant. Some northern parts of the domain are 
showing a significant increase (shaded area at 90% confidence level) in total precipitation for far future 
under RCP 8.5 and as magnitude of this increase is higher which result in an overall increase in PRCPTOT 
by the end of century for RCP 8.5 (Table 2). For RCP 8.5 in near future, large part of domain has the 
significant change showing in shaded area.  

The trend analysis of PRCPTOT is presented in figure 3. It is depicted that the variability of total 
precipitation is decreasing till the end of this century. The coefficient of variation for base period is 26.22 
and is gradually decreasing in near and far future and reaches up to 21.25 for far future under RCP 8.5 
which is a clear indication of decrease in variability of rainfall (Table 2). The trend of PRCPTOT for both 
future periods is significantly decreasing at 95% confidence level but under RCP 4.5, it is slightly increasing 
(insignificantly) by the end of century. Ensemble of 5 CMIP5 models over Zambia region also shows that 
annual total precipitation significantly reduces under both RCPs (Libanda & Ngonga, 2018).  The monsoon 
region receives almost 55% of the country’s total rainfall; therefore, the significant decrease in rainfall 
amount over this region is alarming for the future water availability to meet the country requirement. Mean 
of PRCPTOT for base period is 546.8mm while it is decreasing up to 488.7mm in near future for both 
RCPs. Mean of PRCPTOT is increasing up to 550mm in far future under RCP 8.5 while it is decreasing up 
to 510mm under RCP 4.5 in far future (Table 2).  
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Simple daily intensity index (SDII) is increasing in near and far future almost over the whole study region 
under both RCPs except in near future for RCP 8.5, it has a slight decrease over the domain which is also 
significant at 90% confidence level (Figure 4). The same is observed in table 2 that SDII is 11.62mm for 
F1 under RCP 8.5 while it is 11.78mm in base period. It is also depicted that future increase is slightly high 
in ‘business usual scenario (RCP 8.5)’ as compared to RCP 4.5. The variability of SDII is observed to be 
increasing in the future relative to its base period (Figure 5). To compare the variability of all these periods, 
coefficient of variation (CV) is shown in table 2 and it is observed that CV for base period is 15.73 while 
it is increasing up to 23.42 by the end of this century under RCP 8.5. Widespread increase in the CV 
indicates that the rainfall distribution in future has a tendency towards more extreme precipitation amount. 
The trend of SDII in F1 and F2 is also increasing under both RCPs except the decreasing trend in near 
future for RCP 4.5 (Figure 5). 

The future increase in RX1day is increasing in F1 for RCP 4.5 and F2 for RCP 8.5 over monsoon dominated 
region of the country and the shaded area shows the significant increase over northern parts of the domain. 
In far future of RCP 4.5 and near future of RCP 8.5 it is slightly decreasing and the shaded area at the west 
of domain in both pictures shows the significant decrease (Figure 6). It is also observed in table 2 that, the 
intensity of maximum 1-day precipitation is 62.44mm in base period while it is increasing to 73mm by the 
end of century under RCP 8.5. It is perceived from the analysis that the future increase in RX1day is higher 
in RCP 8.5 as compared to RCP 4.5. The variability of maximum 1-day precipitation is decreasing in future 
relative to base period except in near future of RCP 8.5, where it is increasing with coefficient of variation 
32.20. The CV for the base period is 31.89, while it is 28.45 for F1, RCP 4.5 and 30.95 for F2, RCP 8.5. It 
is observed that the future increase in RX1day till the end of this century under RCP 8.5 is increasing 
relative to its base period (Figure 6). However, the trend within the years of that period is showing slight 
decrease in this index (Figure 7). It is also observed that trend of RX1day is increasing for RCP 4.5 in far 
future and significantly decreasing (95% confidence level) for near future. 

As heavy rainfall over consecutive days can create the flood conditions, therefore, RX5day is usually 
defined as a potential flood risk index (Frich et al., 2002).  In the analysis on this index, it is found that 
RX5day is increasing for near future and decreasing for far future under RCP 4.5 and this decrease is also 
significant over some grid points of the area. Whereas for RCP 8.5 it is decreasing in near future and 
significantly increasing (90% confidence level) in far future over the study region particularly over the 
north east side showing in shaded area (Figure 8). The area average increase of this index goes up to 
117.50mm by the end of this century under RCP 8.5 (Table 2) which indicates the increased floods in 
monsoon region of the country. Future changes in the trend and variability of RX5day is shown in Figure 
9. It is depicted from the series that, the variability of this index is reducing while moving toward the end 
of 21st century.  The time series shows that in near future, the trend of RX5day is increasing for RCP 8.5 
and decreasing for RCP 4.5 in these particular years (2030-59). It is therefore derived that as simulated by 
CMCC GCM under ‘business as usual scenario’ there are more chances of consecutive rainy days in near 
future.  Over equatorial east Africa, it is found that the variation in RX1day and RX5day is increasing by 
the end of twenty-first century (Ongoma, Chen, & Gao, 2018). 

Number of days with heavy precipitation is projected to slightly decrease in future (Figure 10). It is observed 
that under RCP 4.5 (far future) and under RCP 8.5 (near & far future) the maximum area is shaded which 
depicts that decrease in R10mm is significant at 90% confidence level. It is also shown in table 2 that 
R10mm is decreasing about 15% in near future and 6% in far future relative to base period under RCP 8.5.  
The variability of R10mm in near future for RCP 4.5 is increasing. However, for coming years till the end 
of century it is decreasing under both scenarios.  The trend in near future years showing decreasing 
behaviour for both scenarios whereas in far future RCP 8.5 shows significantly decreasing trend at 95% 
confidence level and RCP 4.5 has shown insignificantly increasing trend. In the case of very heavy 
precipitation days (R20mm), projected changes are increasing for F1 in RCP 4.5 and for F2 in RCP 8.5 
(Figure 12). It is also observed that under RCP 8.5 in near future, maximum grids of study domain are 
showing significant decrease at 90% confidence level.  This index has the same pattern as of RX5day which 
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strongly indicates the occurrence of floods in future under these simulation scenarios. The variability of 
this index is also decreasing for the whole period which can help in accurate prediction of floods in future. 
Considering the year wise behaviour of this index, it is observed that in future both RCPs show decreasing 
trend in number of heavy precipitation days and this trend is significant at 95% confidence level for RCP 
8.5 in far future (Figure 13).  

Very wet days (R95p) and extremely wet days (R99p) are defined as a threshold indices based on percentile 
threshold and consider the respective precipitation climatology of the region. Projected changes in R95p 
are higher over the course of 21st century relative to base period under both RCPs (Figure 14). These 
changes are significant at 90% confidence level over the north east grids of the domain. However, changes 
in RCP 8.5 are higher as compared to RCP 4.5. The same pattern of future changes is observed for R99p 
(extremely wet days). The projected changes for the period 2030-2059 generally intensify toward the end 
of the century and about 4% changes are found under RCP 8.5 (Table 2).  

The variability of very wet days is shown in figure 15. It is observed that variation of rainfall is decreasing 
from F1 to F2 under both RCPs. The coefficient of variation of R95p in base is 52.27 and it decreases to 
35.78 toward the end of century for RCP 8.5 (Table 2). The same variability is found in R99p over the 
region and presented in figure 17. Projected changes in consecutive wet days are decreasing for all periods 
under both RCPs and shaded areas are showing the significant decrease at 90% confidence level (Figure 
18). The trend of CWD in period 2030-2059 is decreasing in both RCPs and this decrease is significant at 
95% confidence level for RCP 8.5 (Figure 19).  For period 2070-2099, trend of CWD under RCP 4.5 is 
significantly increasing (95% confidence level) and under RCP 8.5 it is significantly decreasing. For index 
CWD, both RCPs are showing contrasting results at the end of this century. For instance, the significant 
increase under RCP 4.5 indicated the flooding situation in the future over monsoon region which can risk 
the country’s economic and infrastructure situation and under RCP 8.5 it is vice-versa. The overall 
variability of this index is decreasing and more uniform wet days are expected in future. 

Summary and Conclusion 
Projected changes in the variability and extremes of rainfall are analysed by using ETCCDI. These changes 
are carried out over sub-montane climatic region considering its importance as a monsoon dominated region 
of Pakistan.  The extreme indices and variability of precipitation is projected by the simulation of one of 
CMIP5 GCM (CMCC) over 21st century under two RCP scenarios.  The results generally reveal that the 
temporal variability of rainfall in the selected region is projected to decrease till the end of this century 
under both RCPs. This implies that the dispersion of rainfall will be in uniform condition in future for this 
particular climatic region and it will help in the forecasting or prediction of rainfall extremes (e.g. floods, 
droughts etc.) with high confidence.  However, this study may need to extend over the whole Pakistan to 
analyse the spatial variability of future rainfall because if it increases in future it might have a huge impact 
on the country in different sectors. For instance, increase in spatial rainfall variability may bring floods in 
some areas and droughts in other. The wet regions with high rainfall variability will become wetter and 
regions with less rainfall will become drier due to increase in spatial variability over the country.  Due to 
decrease in variability, alteration in river flows will have an impact on yield of many crops. Therefore, the 
extensive study over the whole country is needed to help the planners and stake holders in water and 
agriculture sectors.  

The flood related extreme indices are projected to increase by the end of the century under RCP 8.5 while 
these are projected to decrease till the end of this century under RCP 4.5.  Consecutive wet days are 
projected to slightly decrease in the future (Ali et al., 2019) and are consistent with the changes in extremely 
wet days (R99p) which is increasing in this region about 95% (it is increase or the confidence level of the 
increase/decrease) by the end of this century. Extreme precipitation increases are faster as compared to 
simple daily intensity of rainfall. Changes in R95p and Rx1day are higher than changes in SDII. Projected 
changes in precipitation extremes in RCP 8.5 are more pronounced than under RCP 4.5 due to the largest 
amount of radiative forcing of RCP 8.5 among the scenarios by the end of century. It is therefore concluded 
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that if the rapidity of GHG emissions continue, devastating changes in rainfall extremes are to be expected 
in future as projected by the simulation of CMCC-CM GCM under RCP 8.5. In southern and central India, 
it is also found that the frequency of precipitation extremes is projected to rise in the mid and end of the 
21st century under RCP 8.5 (Mukherjee, Aadhar, Stone, & Mishra, 2018).  In this study, future changes are 
projected only one high resolution GCM, and over one climatic region, while subsequent studies 
incorporating more GCMs, variables and climatic regions will provide more insights of future extremes. 
Although, a study over the Asian domain concluded that the high resolution CMIP5 GCMs simulate the 
daily extreme rainfall very well over Asian summer monsoon (Won, Jaiho, Sumin, & Kripalani, 2019)  
However, detailed analysis of future extreme events over the country will facilitate the impact studies and 
contribute in the development of adaptation strategies for planners and policy makers.   
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Figure 2: Future Change of PRCPTOT for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 

 

 
Figure 3: Trend analysis of PRCPTOT for base (1976-2005), F1 (2030-2059) and F2 (2070-2099) under RCP 4.5 & RCP 8.5 
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Figure 4: Future Change of SDII for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 

 

 
Figure 5: Trend analysis of SDII for base (1976-2005), F1 (2030-2059) and F2 (2070-2099) under RCP 4.5 & RCP 8.5 

 

  

0

5

10

15

20

25

1975 1985 1995 2005 2015 2025 2035 2045 2055 2065 2075 2085 2095 2105

m
m

/d
ay

SDII

Base RCP 4.5 RCP 8.5

70 



Issue 28 Rehman, N., M. Adnan, S. Ali  

  

  
Figure 6: Future Change of RX1day for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 

 
Figure 7: Trend analysis of RX1day for base (1976-2005), F1 (2030-2059) and F2 (2070-2099) under RCP 4.5 & RCP 8.5 
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Figure 8: Future Change of RX5day for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 

 
Figure 9: Trend analysis of RX5day for base (1976-2005), F1 (2030-2059) and F2 (2070-2099)  under RCP 4.5 & RCP 8.5 
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Figure 10: Future Change of R10mm for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 
Figure 11: Trend analysis of R10mm for base (1976-2005), F1 (2030-2059) and F2 (2070-2099) under RCP 4.5 & RCP 8.5 
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Figure 12: Future Change of R20mm for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 

 

 
Figure 13: Trend analysis of R20mm for base (1976-2005), F1 (2030-2059) and F2 (2070-2099) under RCP 4.5 & RCP 8.5 
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Figure 14: Future Change of R95p for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 

 
Figure 15: Trend analysis of R95p for base (1976-2005), F1 (2030-2059) and F2 (2070-2099) under RCP 4.5 & RCP 8.5 

 

  

-100

0

100

200

300

400

500

1975 1985 1995 2005 2015 2025 2035 2045 2055 2065 2075 2085 2095 2105

m
m

R95p

Base RCP 4.5 RCP 8.5

75 



 Future Extremes and Variability f Rainfall over Monsoon Regions of Pakistan Vol. 14 

  

  
Figure 16: Future Change of R99p for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 

 
Figure 17: Trend analysis of R99p for base (1976-2005), F1 (2030-2059) and F2 (2070-2099) under RCP 4.5 & RCP 8.5 
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Figure 18: Future Change of CWD for the Period F1 (2030-2059), F2 (2070-2099) against RCP 4.5 & RCP 8.5 

 

 

 
Figure 19: Trend analysis of CWD for base (1976-2005), F1 (2030-2059) and F2 (2070-2099) under RCP 4.5 & RCP 8.5 
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Indices 

Mean Coefficient of Variation (CV) 
 RCP4.5 RCP8.5  RCP4.5 RCP8.5 

Base F1 F2 F1 F2 Base F1 F2 F1 F2 

(1976-2005) 

(2030-2059) 

(2070-2099) 

(2030-2059) 

(2070-2099) 

(1976-2005) 

(2030-2059) 

(2070-2099) 

(2030-2059) 

(2070-2099) 

PRCPTOT 546.77 544.43 
(-0.4%) 

510.69 
(-6.6%) 

488.69 
(-10.6%) 

550.0 
(0.6%) 26.22 25.24 21.88 21.21 21.25 

SDII 11.78 12.18 
(3.5%) 

12.08 
(2.6%) 

11.62 
(-1.4%) 

12.91 
(9.6%) 15.73 17.57 23.10 19.98 23.42 

RX1day 62.44 64.10 
(2.7%) 

62.28 
(-0.3%) 

61.69 
(-1.2%) 

73.18 
(17.2%) 31.89 28.45 30.62 32.20 30.95 

RX5day 109.23 111.93 
(2.5%) 

106.65 
(-2.4%) 

104.06 
(-4.7%) 

117.50 
(7.6%) 33.62 30.11 27.25 29.71 29.81 

R10mm 16.98 16.23 
(-4.4%) 

15.36 
(-9.6%) 

14.52 
(-14.5%) 

15.87 
(-6.6%) 23.13 23.32 19.98 16.57 19.69 

R20mm 7.75 7.91 
(2.1%) 

7.56 
(-2.4%) 

6.92 
(-10.7%) 

8.28 
(6.9%) 28.86 28.25 24.89 22.79 23.70 

R95p 143.89 173.45 
(20.5%) 

165.10 
(14.7%) 

154.88 
(7.6%) 

206.68 
(43.6%) 52.27 42.04 39.32 46.14 35.78 

R99p 49.22 69.61 
(41.4%) 

62.69 
(27.4%) 

65.39 
(32.9%) 

96.14 
(95.3%) 86.58 67.75 61.30 74.93 52.82 

CWD 5.33 4.94 
(-7.3%) 

4.92 
(-7.7%) 

4.89 
(-8.2%) 

4.69 
(-12.0%) 20.66 16.69 15.94 15.62 17.57 
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