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A perspective on where the water goes in the Rotorua /Te

Arawa lakes
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Tarawera subcatchments and water
balance
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The Surface Water Assessment Tool (SWAT) Model — Water Balance

Setup | Hydrology |Sedimerrt | Mitrogen Cycle | Phospharus Cycle | Flart Growth | Landscape MNutrient Losses I Land Use Summary I Instream Processes I Poirt Sources | Reservairs | Abowt |
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Realistic hydrology is the foundation of any model. Pay particular
attention to evapotranspiration, baseflow and suface runoff ratios.
Baseflow.streamflow ratios forthe LIS are provided by the USG5, these
data are accessible via the button below. The ranges specified here
are general guidelines only, and may not apply to your simulation area.

Show Avg. Morthly Basin Values ] [ Show LIS Baseflow Map

Messages and Wamings

Surface runoff ratio may be low (= 0.2)

Lateral flow is greater than groundwater flow, may indicate a problem
Water yield may be excessive

Surface runoff may be too low|

Water Balance Ratios

Streamflow.Precip 045
Baseflow/ Tatal Flow 093
Surface Runoff/Total Fow  0.07
Perc/Precip 0.24
Deep Recharge/Precip 0.
ET/Precipitation 045




The Surface Water Assessment Tool (SWAT) Model — Sources of
water, sediment and nutrients

: ) ) Sediment loss form the landscape is d dent
Maximum upland sediment yield (Ma/ha) e Se:;nﬁ overestimation iﬁ sevm is mou:oc’:)mriy
58.67 due to inadequate biomass production. This often occurs on
specific land uses. If your maximum upland sediment yield is
excessive, use the landuse summary tab to identify the problem
land use.

SWAT also modffies sediments to account for in-stream
deposition and erosion of stream banks and channels. Often
there is little or no measured data to differentiate between
upland sediment and in-stream sediment changes. Streams may
be either a net source of sediment, or a sink. In-stream
sediment modffication is impacted by physical channel
characteristic’s (slope, width, depth, channel cover, and
substrate characteristics) and the quantity of sediment and flow
from upstream.

/ha

Messages and Waminas

Max sediment yield is greater than 50 metric ton per ha in at
-5 IV The highest value is from HRUZ: 254,
subbasin#: 9, crop: PAST, soil: TeRangii




The Surface Water Assessment Tool (SWAT) Model
Nitrogen transformations

INITIAL NO3 IN SOIL = 35.857 INITIALORG N IN SOIL 18,285 PRy
FINAL NO3 IN SOIL = 0.833 . FINALORG N IN SOIL 17915 :
Mineral N Organic N
Humic Substances Residue
Volatilization Denitrification
4 0O 4 0.016
. 1 . . 0
Innrgann':]N Fertilizer InnrganécEP;Ferthzer Organic N
- Fertilizer Plant Residue
Plant Uptake
28 317
Mitrification Mineralization .86
NH,4 —0——> NO, “+—— 12.811 Active <«——— Stable <+—— Fresh
w /
Total Fertilizer N | 2.67 208

The nitrogen cycle is key to biomass production, which in tum impacts ET and sediment yield. The
nitrogen cycle is complex, it is generally not possible to validate these routines outside a research
setting. Of particular importance are the total applied nitrogen ferilizer and losses due to plant
uptake, and volatilization and denitrfication. Soils contain a large amount of organic nitrogen in the
form of organic matter. Large changes in inttial and final nitrogen conterts (in particular organic n)
may indicate under or over ferilization during the simulation.

Residue Mineralization

Messages and Wamings

Denitrfication is less than 2% of the applied fedilizer amount
Ammonia volatiization is less than 0.1% of the applied ferilizer amount
Mitrate iz being removed from the soil profile, the simulation ends with §7.7% less|



Lake Okareka catchment showing 13 sub-catchments and 3
monitored streams (Millar, Summit and Farm)
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Discharge (m?3 s)

Discharge (flow) at Millar and rainfall (Rotorua Airport)
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NO;-N load (kg)

Miller Stream nitrate load
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Discharge (m3 s?)

Discharge (flow) at Summit and rainfall (Rotorua Airport)
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NO,-N load (kg)

Summit Stream nitrate load
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Discharge (flow) at Farm and rainfall (Rotorua Airport)
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NO,-N load (kg)
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Areas marked for pine plantation (white). Red polygons are subcatchments
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Actual (white) vs proposed (yellow) areas of pine plantation




Water elevation for Lake Okareka, 2002 to mid-2017
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Secchi depth (clarity) for Lake Okareka, 2002 to mid-2017

12

104

Secchi depth [m]
(0))

(00
1

-

2005

2010

2015




Total Nitrogen [mg m™° ]

Total nitrogen for Lake Okareka, 2002 to mid-2017
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Total phosphorus for Lake Okareka, 2002 to mid-2017
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Secchi depth TN and TP for Lake Okareka, 2002 to mid-2017
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Water level, Secchi depth, chl a for Lake Okareka, 2002 to mid-2017
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Height above sea level [m]

NO3[mg m™]

Water level and nitrate for Lake Okareka, 2002 to mid-2017
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Dissolved oxygen for Lake Okareka, 1987 to mid-2017
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Dissolved oxygen (mg L)
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Dissolved oxygen for Lake Okareka, 2005 to mid-2017
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Summary Discussion

Water levels appear to have a strong influence on water quality but a quantitative
estimate is difficult to provide at this stage.

Changes in land use to benefit the lake are likely to offset some of the water quality
deterioration that we might expect with changes in climate (e.g., greater variability of
rainfall, warmer temperatures).

Dissolved oxygen (in bottom waters) is a cause for concern and requires a careful
watching brief. This sort of change has potential to create a synergistic deterioration
of water quality.

Have not considered food chain (trophic) linkages affecting water quality.



