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GBO

IŜȅ {ǘŜŦŦŜƴΣ ƛǘΩǎ 
definitely a wetland



SAEONôs Mandate (GEO)

Å Uncertainty 

ÅHuman induced Global Change

ïDetection & Impacts

ÅάIn situ Networkέ 

ÅLong-term Obs. & research





Value of grasslands
ÅCommercial and communal agriculture

ÅWater production

ÅCarbon storage? (COP21)

ÅSpecies rich (Hi res data please)

Profit Subsistence & cultural 



Threats

ÅMining

ÅForestry

ÅClimate ɲ

ÅDevelopment

ÅTransformation

ïD. Jewitt

ïLand-use 

ïLand-cover

üC3-C4 

NPP? Food security? Carbon & Water?





Observation Approach

ÅExtending historic in situ long term data sets

ÅNB Remote sites & rare parameters

ÅIntegrated ecosystem level approach

ÅAcross land use gradients

ÅBenchmark

ÅTransformed/degraded 

ÅRestored 



Study area    Water tower

άIŜǊƻƛŎέ ΧΦΦōǳǘ
Vital for economy



Benchmark: Cathedral Peak Research Catchments

Å Northern uKhahlamba Drakensberg: WHS

29°00Ω {Τ 29° 15Ω 9

Å 1 820 to 2 463 m.a.s.l. (1500-3000)

Å Summer rainfall; MAP    1 400 ƳƳ ΧΦΦ.ǳǘΧΦ

Å LT avg. Temp =13.80/ Χ.ǳǘΧ

Å C4 Fire climax grassland (T. triandra) 

Å Woodies + Hi alt C3 grasslands



After Killick (1963)

Study area Natural Lab



Why CP?           Historical data

1953 1956 2012



Study area Land use gradients

X





Rangelands 
Å Assess relative impacts of local & global drivers 

on vegetation dynamics over time. 

Å Structure, cover, composition

Å Implications for secondary productivity? 

Biodiversity shifts

1945 2011



Rangeland vegetation

ÅClimate envelopes

ÅFire as a local driver

ÅLand use- grazing impacts

ÅC3-C4 dynamics

Å Temp - CO2 - Moisture?

Å C3 woodies       C3 grasses?
C. Adjorlolo



Water delivery

ÅClimate& streamflowdata

ÅInfilling & Cross Calibration

ÅChange detection

ÅWater balance: Processes

ÅWater Quality

Is there a change in quality & quantity of water delivered?



Carbon Dynamics

Å Stocks & Fluxes
ς Eddy co, Soils
ς (Respiration), (LAI), Biomass

Å NEE 

ς Phenology 
ς Time since fire
ς Elevated temperature

Source or sink? 
Current  and under climate & landuseɲ



Earth system processes & feedbacks

What is the Net effect? 

Lhanduseςclimate ɲtrajectories
(COP21)

V. Arora,, Rev. Geophys., 2002 
40(2), 1006,, 2002.

Å Biodiversity
Å Climate data
Å Water balance
Å Carbon 
Å Soil Moisture (COSMOS)
Å Energy balance



Water use, energy balance,  productivity,  palatability, carbon dynamics 

C. Adjorlolo

?Species shifts, soil moisture, temperature-phenology? 

Fire? Frost?


