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Upper Gila River Fluvial Geomorphology Study 

 

Catalysts for study 

ïExtreme floods during the 1970ôs-1990ôs 

ïErosion of agricultural land, critical infrastructure 

ïFlooding of emergency routes and communities 

Objectives 

ïTo provide an understanding of the physical processes 

operating in the Upper Gila River corridor 

ïTo explain recent  (1935-2000) geomorphic change on the Upper 

Gila River in Safford and Duncan valleys 
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Å Background Information 
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Å Hydrologic Analysis 
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Å Stable Channel Analysis 
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Å Final Report 



Partnerships 

Arizona Water Protection Fund 
ï GRANT NO. 98-054WPF 

Graham County 
ï COST SHARE AGREEMENT 00-GI 32-0054 

Bureau of Land Management 

Gila Watershed Partnership 

Landowners 

ïProperty access, accounts of river history, 

flooding, property history 
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Practically Speakingé 

ÅErosion/sedimentation of agricultural land 

ÅLimited emergency access across river (flooding 

across bridge approaches) 

ÅDamage to infrastructure 

ïBridges: overtopping/erosion of abutments, undercutting 

ïLevees: overtopping, breaching, lateral erosion 

ïDiversion dams: flanking, sedimentation and scour, siltation 

of irrigation ditches 

ïBank protection: lateral erosion 

 

 



Geomorphic Analysis 

ïGeomorphic mapping 

ÅLandform delineation (i.e., river channel, stream terracesé) 

ÅHuman features (levees, damsé) 

ÅAreas of erosion (1967-2000 in Safford Valley; 1978-2000 in Duncan Valley) 

ïSoil descriptions 

ÅUSDA soils mapping and descriptions 

ÅSite descriptions of bank exposures 

ïLaboratory analysis 

ÅMacrobotanical identification 

Å14C dating of charcoal fragments 

 



Soils (Poulson and Young, 1938) 

ÅGila alluvium (G, Rv) 

ïWeakly developed soils 

ïStratified alluvium 

ïRecently occupied by the river channel 

ÅPima alluvium (P) 

ïWeakly to moderately developed soils 

ïFloodplain alluvium 

ÅUpland soils (A,C, I) 

ïAlluvial fans  

ïolder stream terraces 

ïbedrock 





Historical channel change 

Channel width measurements 

Å by photo year (recent flow and flood flow width, 1935-2000) 

Åby location in channel (variability) 

Åchanges before and after extreme floods 

 1995     1993      1984     1983     1978     1972 

 DATE SOURCE SCALE 
FILM 
TYPE 

COVERAGE 

1935 

SCS (NRCS) 

FAIRCHILD 

AERIAL 
SURVEYS, INC. 

~1:30,000 B/W Entire study area 

APR/DEC 

1953-54 
(2 SETS) 

AMS 1:54,000 B/W Entire study area 

1958 USDA 1:20,000 B/W Entire study area 

1967 USDA 1:20,000 B/W Entire study area 

OCT 21 
1972 

ADOT 1:12,000 B/W Safford Valley 

1973 USDA 1:22,000 B/W Safford Valley 

SEPT-OCT  
1978 

BLM 1:24,000 CLR Entire study area 

1978 NRCS 1:24,000 B/W Entire study area 

JUN 1 
1981 

USGS 1:38,000 CLR/IR 

Partial Safford 

Valley, Duncan 
Valley 

1983 
COOPER 
AERIAL 

1:20,000 B/W Safford Valley 

1983 NRCS 1:6,000 B/W 

Entire study area, 

many photos 
missing from set 

1985 NRCS 1:12,000 B/W Duncan Valley 

1992 USGS 1:40,000 B/W Entire study area 

1993 NRCS 1:6,000 B/W Safford Valley 

1997 USGS 1:40,000 B/W 

Entire study area 

except Duncan 
Valley 

2000 USBR 1:10,000 B/W Entire study area 

 

 



Safford Valley 

Duncan Valley 



Patterns of historical changes in channel width 

Large floods: increase in width 

Å lateral erosion to accommodate flood 

flows 

Few large floods: decrease in width 

Å floodplain rebuilding  

Å vegetation encroachment  

Å levee construction 



Variability in channel width 
Å highlights wide and narrow 

sections in the river corridor 

Å Identifies sections of greatest 

historical channel change 

  


