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Introduction

The purpose of this case study is to review the pitch for the Blackcaps vs Australia 2™ Test held at
Hagley Oval from 8t to 12t March 2024. The review includes the actual performance (characteristics)
of the pitch, discuss the pitch monitoring process, data analysis and impact on fundamental pitch
preparation strategies, key outcomes, reflections, and learnings.

Test Cricket is considered the pinnacle of all cricket formats by both cricketers and devoted fans of
the game. For the Curator, this also rings true. The ultimate challenge is preparing a Test match
cricket pitch.

Test match pitches - ICC gquidance.

ICC acknowledges the skills and complexities involved in the preparation of Test match pitches.

It is understood that conditions may vary considerably from country to country, venue to venue and
even from match to match, depending on prevailing weather conditions, and that this will have an
impact on the nature of pitches produced. ICC recognises these variations are part of the unique
nature of the sport.

The objective of a Test pitch is to allow all the individual skills of the game to be demonstrated by the
players at various stages of the match. If anything, the balance of the contest between bat and ball in
a Test match should slightly favour the bowling team. A pitch should be expected to deteriorate as the
match progresses and, consequently, the bounce could become more inconsistent, and the ball could
deviate more (seam and spin) off the wearing surface. (Source: ICC pitch ratings guidelines)
https://www.icc-cricket.com/about/cricket/rules-and-regulations/pitch-ratings

Test pitch history at Hagley Oval

Hagley Oval has hosted 14 Tests since the ground was built in 2012 and received ICC accreditation
in 2014.

Using the ICC guidelines towards what constitutes a balanced contest between bat and ball, “an
average of approximately 30 runs per wicket” is a numerical value range considered ideal to meet ICC
pitch characteristics objectives.

Table 1. Runs vs Wickets comparison Hagley Oval over 14 tests from 2014-2024

Innings Runs/Wkt | % Seam % Spin Hundreds | 5+ Wkts
1 28.51 92.06 5.56 6 9
2 31.79 87.50 11.67 7 6
3 27.46 92.68 4.88 5 3
4 30.80 79.63 16.67 1 0
Average 29.43 89.36 8.51 19 18

Statistics over a 14-test match sample size. (12 results — 1 draw — 1 abandoned)
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The average runs/wicket ratio was 29.43%. This indicates Hagley Oval has consistently produced test
match surfaces that offer a balanced contest between bat and ball. The pitch at Hagley Oval has a
reputation as being on the “seam friendly conditions” side, with an average of 89.36% of all wickets
taken by medium / fast bowlers. Spin bowlers accounted for 16.67% of all wickets taken in the 4t
innings of the game.

Test pitch preparation process / formula BLACKCAPS (BCs) vs Australia Test 2024

The Test pitch preparation process commenced from the time stumps were pulled for the last game of
the 2022-23 season and after the Autumn renovation process had been completed. Once the block
had been renovated and a new turf cover established, the turf team at Hagley Oval regularly
monitored the cricket blocks agronomic (soil and grass cover condition) over the winter period. In
early spring 2023, the turf team implemented a nutrition, grass maintenance and cross rolling program
to have the block ready for the commencement of 2023-24 summer of cricket.

The Hagley Oval block is built with Kakanui clay; a Smectite soil with 70% clay content. The texture
has a very high level of plasticity and compressive strength, making it ideal for producing medium to
fast-paced pitches. This clay has been used in cricket pitches for over a 25-year period in the
temperate climate of the South Island of New Zealand. (See Table 2).

Table 2: Hagley Oval Kakanui clay typical analysis.

Spectrophotometry analysis of soil texture / composition

Organic Carbon 5.3%
Carbonate Lime 12.3%
Clay (<2 um) 70%
Silt (2-50 pm) 30%
Sand (>50 pm) <1%

Grass cover conditioning of test pitch.

Photo 1: Hagley Oval BLACKCAPS (BCs) vs Australia — grass cover condition 12 days before Match
Day.

In the months leading into the 2024 Test, regular dethatching using a combination of mower grooming
kits and SISIS raking, was implemented to reduce the number of plant tillers (density of the turf
canopy) to establish a fine textured turf sward, with an even turf cover over a flat level surface.




Applications of sulphate of ammonia-based fertilizer (Anderson 13-1-8 Nutri DG) were applied based
on visual assessments of grass condition, to create a healthy disease-tolerant turf cover.

Moisture management

Photo 2: Ash Head - Hagley Oval — hand watering the test pitch.

Core samples were analysed regularly in the months and weeks leading into the test pitch preparation
to gauge moisture content and compaction levels of the pitch. Natural rainfall supplemented by
regular hand watering as required, was undertaken to saturate the pitch profile. Based on calculated
moisture deficits using climate data, the turf team regulated the moisture content level in the pitch
profile in the weeks prior to the Test. The targeted gravimetric moisture content in the pitch profile was
greater than 38%, with greater than 95% pore saturation (the percentage of total pore space in the
soil occupied by water) prior to the rolling and compaction phase of the pitch preparation.

Pitch preparation rolling program and grass cover management.

Photo 3: Dethatching of the test pitch using a SISIS rake.




Grooming of the turf cover was repeated multiple times in the months leading into the Test pitch
preparation. This was done to strike the right balance between tiller density and clay exposure,
(reducing any sponge like turf cover on the pitch). During the last week of preparation, the SISIS rake
was used to further reduce the grass density and clean out unwanted dead leaf tissue and dry matter
from the test pitch surface.

Day by day pitch rolling program leading into Match Day (MD).

>

>

MD-10 — Two x 30-minute rolls (multiple passes) with MowMaster roller — pitch syringe
completed early evening to limit air replacement upon surface drying in soil voids and
retain the optimum moisture content prior to the next phase of rolling.

MD -9 - Surface drying day (too wet to roll)

MD-7 — One x empty Mentay roller - 30 minutes. Lightly compress surface prior to heavier
rolling options.

MD — 6 — Two x 20min rolls (two passes) with the 3 tonne MowMaster roller. Creasing of
the surface from the outside rim of the roller, under roller compression was observed
along the length of the pitch from MD -6 to MD -2

MD-5 - Three pin 6 tonne heavy roller (2 passes) for 30 minutes followed by MowMaster x
1 (20 minutes to iron out creasing)

MD -4 - Two x rolls (two passes) with Mentay 1 tonne roller followed by MowMaster x 2
rolls (two passes) 20 minutes.

MD -3 — Final roll with the 3-pin heavy roller (2 passes) in the morning for 30 minutes. The
objective of rolling was to further compress and increase bulk density in the pitch profile —
lock in moisture and reduce air pockets forming in the top 25mm of the profile. This was
followed by MowMaster roll x 2 (30 minutes multiple passes)

MD —2 and MD - 1 — MowMaster x 3 rolls (15 minutes for two passes)

Approximately - 10 hours of compaction-type rolling across 3 roller weights and roller diameters
were used to prepare the surface.

Reference: Cranfield University rolling principles were in part, applied to the test pitch preparation — compression of clay
movement and clay tension release model.

https://www.youtube.com/watch?v=EtalCo06ae8 Cricket pitch rolling simulator to track soil movement under

different rollers.
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Photo 4: MowMaster roller

A 3 tonne MowMaster roller, was the primary roller used during the concentrated phase of pitch
compaction from MD-6 to MD 2, to increase bulk density, whilst maintaining pore space saturation >
85% and aiming to reduce air voids < than 5% forming in the pitch profile. (See Table 3)

From MD -2 the surface was left open and exposed to the elements (sun and wind) to firm up the
surface to create a hard, dry, compact surface.

On MD -2, the turf team completed due diligence to gauge pitch characteristics under simulated game
day bowling. A ball flinger/whipper (as used in practice net sessions by coaching staff), was used to
propel the ball onto the surface of the Test pitch at speeds >135km/hr. The aim was to replicate
match day type deliveries. The turf team was then able to get a practical gauge / feel for the pace of
the pitch, consistency of bounce, bounce height (evidence captured on video). In between deliveries,
turf managers inspected the surface of the pitch where the ball landed, looking for any obvious signs
of ball indentations and or scalloping of the grass cover. (See photo 5). The lack of any significant ball
indentations or ball scalloping marks gave the Hagley Oval turf team confidence that the surface of
the test pitch was ready to go by MD -1 (pitch preparation on plan - no red flags). The outcome of the
testing also helped to drive the turf management strategy for the last 36 hours of pitch preparation.




Photo 5: Test match pitch condition - prior to play on the morning of day 2 of the Test.

On Match Day, the pitch had an even covering of fine leaf grass rolled into a hard, dry, compacted
surface. There was minimal wear around footmarks and, as pre-match testing of the surface
indicated, there were no significant ball marks or deformations (denting) of the surface.

Final stages of pitch preparation

It was during the final stages of pitch preparation that a collective decision was made by the turf
management group to continue rolling with the MowMaster roller on MD-2 and MD -1. (following a
similar process as done for a T20 or One Day International)

The rationale was twofold,

1. Although the pitch was considered prepared and basically ready for play MD -2, it was
agreed that extra rolling sessions would assist to further compact the surface, diminish
the green colour appearance and reduce friction (deceleration of ball upon impact with
the pitch)

2. The extra rolling would mitigate the risk of any significant seam movement and step
trajectory bounce heights >85cm (as measured by Hawke-eye ball tracking systems).
This would help ensure the pitch offered a balanced contest between bat and ball,
reducing the risk of a lottery type batting surface, where batsmen never look in or
comfortable on the surface. It was in part, to also mitigate steep bounce, noting that the
pre-game target was to prepare a pitch where batsmen would have the confidence and
ability to hit through the line of the ball.

Pitch monitoring - evidential support to the pitch preparation process.

A pitch monitoring process to measure moisture content, bulk density, pore saturation and air-filled
porosity was completed pre-test match and from MD-4 to Day 3 of the match. This supported
anecdotal evidence (turf manager’s visual assessment of core samples during the preparation phase)
towards determining the optimal soil moisture conditions when executing the rolling strategy.

https://play.nzc.nz/pitch-preparation-manual-landing-page-resources




During the final stages of pitch preparation (MD -2 and MD -1), rather than backing off rolling and
covering the pitch to slow down drying, the MowMaster roller continued to be used and had an impact
by reducing air voids forming in the top 25mm of the pitch profile (where the plant root system and
organic matter are concentrated). The target was to achieve less than <10% air filled porosity and a
pore space saturation greater than > 85% prior to the start of the match.

Table 3: Pitch monitoring metrics - Day 1 of test — measured in 20mm increments.

Air Pore Bulk Moisture
viv Saturation Density Content
% % g/cm %
6.4 87.1 1.32 33.1%
7.5 84.9 1.32 32.5%
6.9 86.2 131 31.3%

Hypothesis: A change in air filled porosity relative to pore space saturation levels in the pitch is a
key metric to determining pitch performance characteristics. (Slow to Medium to Fast paced type
surface).

Pitch monitoring data helps to determine critical timing of rolling. By using effective rolling strategies,
we were able to control the air-filled porosity forming within the soil voids (particularly in the top
20mm of the pitch profile where organic matter and root systems are concentrated, and rapid drying

of the pitch often occurs) Source: Blair Christiansen - Eden Park — Patamahoe cricket pitch monitoring metrics and
preparation model for a fast-paced pitch)

Pitch monitoring — match day targets for Kakanui clay: match day targets to achieve a medium to
fast paced surface - air filled porosity (subject to organic matter and minerals in the clay) target less

than <5 % matched with a Pore saturation target greater than > 85% on match day. Reference
W.H.Walmsley (1998) Pore Saturation: A useful indicator in cricket pitch preparation.NZ Turf Management Journal, August
1998)

Outcome: Pitch playing characteristics, as quantified by Hawk Eye ball tracking data, was rated as
having consistent bounce - medium / fast pace > 134 km/hr - minimal seam movement and normal
spin and bounce from the surface.

Pitch performance characteristics and influencing factors.

The test pitch at Hagley Oval was successfully prepared and produced a surface rated as Very Good
by the ICC.

https://www.icc-cricket.com/about/cricket/rules-and-regulations/pitch-ratings

Across all four innings of the match, batsmen from both sides had to apply themselves and work hard
against the new ball. Once adjusted to conditions, batsmen could confidently leave, or hit through the
line of the ball. Batsmen had trust in the consistency and height of bounce of shorter length deliveries
and could leave on length. Fuller length deliveries were worked through gaps or dispatched to the
boundary (as illustrated by Williamson and Latham, Mitchell, and Ravindra, 100 run partnerships on
day 3 against the Australian new ball attacks).

“Matt Henry quote, source “NZ Herald” That’s the thing about Hagley, on day one, there’s always a bit
of assistance if you put the ball in the right area,” Henry said. “But you can also bat; it is a good cricket
wicket.
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Both the analysed ball tracking data, quantified actual pitch characteristics, supported the
BLACKCAPS management feedback that medium / fast bowlers were able to extract good pace,
bounce, carry and normal amount of seam movement from the pitch with the new ball (as illustrated
by (Henry 7 wickets bag and Hazelwood and Starc 8 wickets between them in each of the team’s first
innings)

Overall feedback from the BLACKCAPS management was that Hagley Oval had delivered another
very good Test match surface, that created a balanced contest between bat and ball over all four
days. Batsmen, when in, looked untroubled and prospered. The surface was rated as providing
medium to fast pace with medium bounce height and normal amount of seam movement expected
with the new ball for both teams bowling units. This was quantified by Hawke eye ball tracking data.

Hawke Eye Ball Tracking Data

Ball tracking data is a quantifiable measurement of actual pitch characteristics.

1. Bounce height — measured as ball trajectory post impact with pitch when intercepting stump height
of 71cm

Range - day 1-4 bounce height 84-75cm — a delivery landing on the pitch zone (4.5m to 7.0m) passes
through to the wicketkeeper above stump height — batsmen were able to confidently leave ball on length.

2. Bounce consistency — measured as standard deviation to bounce height in cm height

Range - day 1-4 bounce consistency 0.07-0.11cm

3. Pace of pitch — measured in km/hr post ball impact (deceleration) with pitch passing the stumps
Range - day 1-4 pitch pace 134-131 km/hr

4. Spin — measured in degrees movement / spin from the point of impact to arrival at stumps

Range - day 1-4 spin 2.9-3.1 degrees - Considered normal amount of spin.

5. Swing — measured in degrees movement from bowler’s release point to ball impact on pitch
Range - day 1-4 swing 0.90 — 0.69 degrees

Moving forward, retrospective ball tracking data can be used as a tool to correlate performance to the pitch
preparation and pitch monitoring data sets. Will be used pre-game to establish a more accurate pre-game
predictive pitch performance model.

Tableau sports science software.

The other quantitative measure of pitch performance is from data coded by Cricket analysts (see
figure 1). Analysts use the software to break down multiple variables and facets of the game,
including pitch characteristics relative to player and team performance outcomes. This is a space we
are working through on how we can apply the data to the pitch preparation process.

Figure 1. Example of a typical dashboard to capture game statistics.
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Reflections/Learnings:

1. Hagley Oval’s turf team were pleased with how the Test pitch preparation unfolded, and the
overall pitch characteristics delivered for the game. Pitch reports received from the
International Cricket Council and players and coaches’ during post-season reviews rated the
surface as Very Good.

2. Matching pitch monitoring data with ball tracking data and pre-game pitch performance
benchmarking testing such as (ball trajectory tests - bounce tests) will give a more accurate
assessment of expected surface conditions and expected pitch characteristics on MD — 1.

3. Turf management treatments, such as thinning out of the grass cover leading into the test,
were successfully achieved through regular SISIS raking and combined with successful
management of plant fertility prior to the business end of the pitch preparation cycle (creating
a uniform fine leaf grass cover).

4. Reducing the plant chlorophyl levels (green-coloured pitch) by rolling the pitch up to match
day (a process used for short format cricket preparation) had no significant impact on pitch
characteristics such as pace, bounce, seam, spin movements or runs per wicket. Player
feedback suggests the colour of the pitch is more of a mindset shift required by players based
on the expectations of pitch characteristics rather than the actual pitch performance.

5. The ratio of air-filled porosity levels in the pitch relative to pore saturation levels can have a
significant impact on the pitch preparation process and final pitch performance. The data
from pitch monitoring can influence rolling weights, timing of rolling and amount of rolling
required during pitch preparation to compress / compact the pitch at critical times.

6. By using the MowMaster roller up to match day, further compressed the surface and reduced
the chance of air voids forming in the top 25mm of the profile upon the pitch drying out.
Rolling reduced excessive moisture loss and any significant decrease in pore saturation,
resulting in a medium / fast-paced surface.

7. In-game observations of the pitch surface indicated no indentations from the ball pitching on
the surface or scalloping of grass cover (photo 5). A hard, flat surface was produced,
combined with a fine leaf textured turf cover rolled into the surface to reduce friction (ball
holding, gripping, tennis ball type bounce from the surface).

| would like to acknowledge and thank Ash Head and Ethan Molley for giving NZC the opportunity to
observe each stage of your pitch preparation process in real time and discuss and learn from you all
aspects of your preparation methodology. Dr Richard Gibbs and Dr Keith McAuliffe for their peer
review of this case study.




Glossary of terms:

Hawk Eye ball tracking

Ball tracking technology
can be applied to give a
visual image of pitch
performance
characteristics such as
bounce height -seam -
swing - spin. Can be used
to compare venue by
venue.

Three pin rollers

6 tonne heavy roller
is used at strategic
times to increase
bulk density of the
profile.

Scalloping / Indentations

Example of ball pitch
marks are common and
generally appear when
the pitch has a
combination of high turf
density, a soft leaf blade
susceptible to ball impact
and moisture retention
in surface.

Air voids — measured by air
filled porosity.

Organic matter and excessive
root matter in top 25mm of
the pitch profile, increase the
chances of moisture loss and
air voids forming in the pitch
when surface starts to dry
during the match — effect is
slow low pitch with potential
variable bounce.
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