BNPP/ICRAF tropical forest/hydrology/vulnerability study

Linking Activities 1 and 2

January 21, 2002
From the Activity 1 meeting (Dec 2002), the BNPP/ICRAF study will be performed at (roughly) three different scales:

1. Pan-tropical

a. Purpose:  broad-scale overview, controlled experiments

b. 50 km spatial resolution

c. monthly time resolution

d. meteorology:  New et al (1998)

e. soils characteristics:  IGBP/FAO  

f. land use dataset:  

i. WWF potential ecosystem coverage (as pre-development scenario)

ii. IGBP 1992 land cover dataset (possibly 2000 if available)

2. Regional/basin-scale models

g. Purpose: fine-scale reality check, address scaling issues

h. Spatial resolution ranging from 100 m (?) to 10 km

i. Daily and sub-daily time step

j. Regionally-derived meteorology, soils, land use time series

3. Local hazard analysis (rule-based models)

k. Purpose:  Application of principles to broader policy issues

l. Based on generalizations from parts 1 and 2 (in part, the matryushka graph)

m. Similar in spirit to Nelson and Chomitz forest/hydrology/poverty nexus (draft 2002)

i. Used a heuristic approach to identify watersheds at greatest risk of hydrologically significant land use change

1. large interface between forest and agriculture (1 km buffer zone)

2. over lay buffer zone with DEM: identify steep slopes

3. compare poverty statistics based on the relation with high risk watersheds

Proposed pan-tropical analysis approach

1. Analysis with long-term (35-year) mean monthly WBM runoff

a. Identify spatial patterns of strictly land use change

i. Where has the greatest and least Q occurred?

b. Identify how the shape of the annual hydrograph has changed.

2. Analysis with 35-year WBM time series

a. Evaluate number of times Q > threshold (bank full Q)

b. How does this differ between the two land use coverages

c. Evaluate how population vulnerability changes (population time series or snapshots?)

3. Use UNH/GRDC composite runoff fields

a. Incorporates the effects of engineering/withdrawals

b. Repeat above comparisons.

4. Sensitivity analysis

a. How much land use class (LUC) change must occur in order to get a statistically significant hydrologic signal

b. Need to define scenarios

i. Barren vs vegetated

ii. Forest vs agriculture

iii. Upland forest vs lowland forest

iv. Random agriculture vs concentrated agriculture

5. Summarize results by 15 relief classes (Meybeck et al, 2001)

a. Relief classes based on relief roughness index (function of max, min elevation) and max altitude

b. This starts us towards the local hazard identification

Caveats:

· won’t be able to identify sub-pixel land use class (LUC)  heterogeneity

· won’t be incorporate changing phenology (assume each LUC is fully mature)

6. Finer scale modeling

a. Purpose:  to compare effects of scaling on model results and interpretation

b. MMSEA or Central America at 8 km (6-minute)  resolution with WBM

i. Use same input data as finer resolution.

ii. 6-minute network complete for Central America, but may not be complete for MMSEA region.

iii. Use same meteorology and PET for best comparison with 50 km analysis

Demonstration

Below are links showing monthly average runoff and river discharge within the pan-Tropical domain.  Color changes indicate “order of magnitude” values and show the difference between local (runoff) and remote (river discharge) variability and hence reliability.  River corridors serve to concentrate local resources and increase reliability in a downstream direction.

Animated pan-tropical average monthly runoff 

Animated pan-tropical average monthly discharge
Press Esc to end the animations.
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