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How to process for Crop Distribution?

❑ Bio1 = Annual mean temperature
❑ Bio2 = Mean diurnal range 
❑ Bio3 = Isothermality
❑ Bio4 = Temperature seasonality
❑ Bio5 = Maximum temperature of warmest month
❑ Bio6 = Minimum temperature of coldest month
❑ Bio7 = Temperature annual range
❑ Bio8 = Mean temperature of wettest quarter 
❑ Bio9 = Mean temperature of driest quarter
❑ Bio10 = Mean temperature of warmest quarter
❑ Bio11 = Mean temperature of coldest quarter

❑ Bio12 = Annual precipitation
❑ Bio13 = Precipitation of wettest month
❑ Bio14 = Precipitation of driest month
❑ Bio15 = Precipitation seasonality
❑ Bio16 = Precipitation of wettest quarter
❑ Bio17 = Precipitation of driest quarter
❑ Bio18 = Precipitation of warmest quarter
❑ Bio19 = Precipitation of coldest quarter
❑ Bio 20 = No. of consecutive dry days



• SDM evaluates the association between environmental variables and known species 

occurrence, and uses that information to identify space where populations could potentially 

occur

• SDM is also known as environment niche model, habitat model, predictive habitat distribution 

model, range mapping model to predict the distribution of species across geographic space 

and time using environmental data

• There are several implementations of SDMs: depends on the nature of your data – Presence-

Absence or Presence-Only data

• Careful selection of environmental variables – Overfitting, Bias, Collinearity

Species Distribution Modelling (SDM)



Data Collection (Workshops):

Location of crops

Fishnet of 1km x 1km aligned to climate grid

Other features included as reference

Staff from Local Government Units Agricultural 
Department Intermediate output derived from the 

workshop

“Rice”



DATA AND MATERIALS NEEDED TO RUN 
MAXENT SDM

1. Data on crop occurrences
2. Climate data (baseline and future)
3. GIS Software (QGIS preferably)
4. Maxent + Java Runtime Environment
5. Admin boundary – aggregate result







Municipal_Boundary.shp

Maize_PerChange.tif

Zonal 
Statistics

Raster menu -> Zonal 
Statistics

Reclassify 
data

Reclassification

• Use query to select features
• Use field calculator to set new 

values for each range

Description Change (%) Index

Negative Change (≤ -50) 1.0

(> -50) & (≤ -25) 0.5

(> -25) & (≤ -5) 0.25

No Change (> -5) & (≤ 5) 0

Positive Change (> 5) & (≤ 25) -0.25

(> 25) & (≤ 50) -0.5

(> 50) -1.0

Sensitivity index

( "corn_mean" > -25) AND  (   "corn_mean" <= -5)

Remove municipalities with low corn area
((“Corn_yr2050_avg@1" - “corn_avg@1")/“Coconut_avg@1")*100

Get the Mean Only
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Generating Hazard Index

|-----Hazards (Folder)

|-----CB_Cyclone_norm.tif

|-----CB_Drought_norm.tif

|-----CB_Flood_norm.tif

|-----CB_Landslide_norm.tif

|-----CB_SaltWaterIntrusion_norm.tif

|-----CB_SeaLevelRise_norm.tif

|-----CB_SoilErosion.tif

|-----CB_StormSurge.tif



Exposure II: Biophysical Data on Natural Hazards

❑ Exposure II also known as Exposure from Hazards, is one of the components of the CRVA Framework.

❑ It comprises the Biophysical Indicators (climate-related pressure) such as tropical cyclones, flooding, 
landslide, drought, erosion, salt water intrusion, sea level rise and storm surge.

❑ By assigning different weights for each hazard with respect to the three island groups in the 
Philippines, the Hazard Index will be generated.



Exposure II: Assign hazard weights – done with experts



Exposure II: Assign hazard weights – done with experts
Typhoon Drought Erosion

Criteria
Expert 

1
Expert 

2
Expert 

3
Expert 

4
Ave

.
Expert 

1
Expert 

2
Expert 

3
Expert 

4
Ave

.
Expert 

1
Expert 

2
Expert 

3
Expert 

4
Ave

.

Probability of Occurrence 5 5 5 5 5 3 3 3 3 3 3 5 3 3 3.50

Impact to National Economy 3 4 5 4 4 3 4 2 1 2.50 3 3 3 2 2.75

Impact To Food Security of 
the Country

3 5 4 4 4 3 4 2 1 2.50 3 3 2 1 2.25

Impact to Local Household 
Income

5 4 4 5 4.50 5 4 2 3 3.50 2 3 3 4 3

Impact to Key Natural 

Resources to Sustain 

Productivity (i.e., water 

quality & quantity, 
biodiversity, soil fertility

4 4 5 4 4.25 4 3 2 3 3 2 3 3 4 3

Criteria Typhoon Drought Erosion Landslide Storm Surge Sea Level Rise Saltwater Int.

Probability of Occurrence 5.00 3.00 3.50 3.50 1.00 1.00 1.00
Impact to National Economy 4.00 2.50 2.75 3.00 1.00 1.00 1.00
Impact To Food Security of the Country 4.00 2.50 2.25 2.25 1.00 1.00 1.00

Impact to Local Household Income 4.50 3.50 3.00 3.00 1.00 1.00 1.00
Impact to Key Natural Resources to Sustain 
Productivity (i.e., water quality & quantity, 
biodiversity, soil fertility 4.25 3.00 3.00 3.25 1.00 1.00 1.00

Total 21.75 14.50 14.50 15.00 5.00 5.00 5.00 80.75
Hazard Weights 26.93 17.96 17.96 18.58 6.19 6.19 6.19 100.00



Exposure II: Hazards Weights by Island Group
Hazards Island Group

Luzon Visayas Mindanao

Tropical 
Cyclones

20.00 18.21 16.95

Flood 19.05 16.40 15.25

Landslide 8.57 10.72 14.41

Erosion 11.43 12.57 12.71

Drought 14.25 16.17 16.95

Saltwater 
Intrusion

11.43 7.21 10.17

Sea Level Rise 5.71 8.33 5.08

Storm Surge 9.52 10.39 8.48

HAZARDS
❑ Different degree
❑ Intensity and frequency
❑ Potential damage

ISLAND GROUPS
❑ Unique in terms of exposure to hazards
❑ Rainfall pattern
❑ Land form
❑ Crop distribution



Exposure II: Biophysical Data on Natural Hazards

Drought x 12.71Flood x 15.25

Sea Level Rise x 5.08

Tropical Cyclones x 16.95

Hazard Index
“Exposure from hazards”

Storm Surge 
x 8.48

Landslide x 14.41

Erosion x 16.95 Salt Water 
Intrusion x 10.17
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Step by Step: Generating Hazard Index
Step 1: Zonal Statistics Step 3: Apply Hazard Weights

and Generate Hazard Index

Step 2: Normalize Hazard values Step 4: Normalize Hazard Index
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Exposure 1: Sensitivity

“Climate-Risk Vulnerability”

Exposure 2: Hazards

Pot. Impact

Adaptive Capacity

Climate-Risk Vulnerability Assessment (CRVA) Framework

• Monitoring the historic impact of climate variability
• Modeling the future climate impacts

“Presence of an effect of climate 
change”

Characteristics that defines different 
responses to effects of climate change

Management

15% 15%

70%
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