
Phase 1: Land DiagnosticPosted by Frank Aragona - 2006/04/20 19:12_____________________________________The first iteration of the GIS data was created using a number of different data sources for the target area.  

The soils, coverage, and capacity maps were created in 1990 by the PDAR group and then digitized by Agricultural Innovations in 2002.  Though the information is in Spanish, the Spanish is fairly simple and can be easily understood with an online dictionary.  

English translations of the soils descriptions can be found in the Appendix of my thesis, but I will also post them here on the web page, perhaps in the wiki, in the very near future.

As with most maps developed by IGM (Instituto Geografico Militar), these use the Provisional South American Datum of 1956 (PSAD 56), and the UTM zone is Zone 20S.

All of the tin (3D imagery), contour, and infrastructure maps were developed using a mix of GPS, CAD, and GIS technology.  All of it should be viewable via ArcMap.  Again, this data was generated using the PSAD 56 datum.  

The satellite image was given to me by PROMIC, and is a slice of a larger image.  The image should be used for reference and backdrop, but be careful of using it to digitize other land features, as the projection and coordinate system are in WGS 84, and it won't line up properly with the PSAD 56 stuff.  If you have ERDAS and want to reproject the image, feel free.

In the next step of the process, Meryl, you should design the water harvesting infrastructure, with a strong emphasis on developing a solid tool kit for a "keyline" system a la P.A. Yeomans.  Keep us posted on your progress via this forum, and if you have any questions, post those here too.============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/04/24 22:28_____________________________________Some questions about the data:

1. I notice that you have a potential atajado site- can you give me sort of a general verbal description of the site and why you chose that site? Actually, if it’s possible, a verbal description and/or some photos of the entire site would be really helpful to get a better mental picture of what I’m actually looking at in the GIS data.

2. Do you and Greby have an idea of pond size requirements for the kind of aquaculture that the pond will be used for (just sort of a general minimum is all I need to know)?

3. Are the old atajados no longer in use? I think that's what I remember from reading Peace Corps reports from Tipa Tipa.

4. The only problem that I foresee at this point is that the area you have selected for the potential atajado site is in an area with a Typic Ustorthent soil, which according to the soil description doesn’t sound like it would hold water at all, but the old atajados are on the border of that soil type as well, so either there must be some clay there or they lined the pond or something- I know those atajados were constructed awhile ago, but do you know if they lined them?

5. I see three streams on the property, one which is labeled as the canal, one as an ephemeral stream, and the third one is unlabeled (the one that flows out of one of the old atajados)- is that an irrigation ditch?  Also, the ephemeral stream that’s right on the border of the property- is the source of that stream way off the property or is there any possibility of diverting it to the atajado?

6. For the “capacity” map, what is meant by “capacity”?  

7. Do you have a data table that goes with the water balance figure from your thesis?  I can estimate monthly rainfall figures from the graph, but a data table would be more accurate.  Do you consider that rainfall and evapotranspiration data pretty accurate for this property (i.e., can I use it to reliably predict how much water we have to work with)?

I think that's all for now.  In a couple days I hope to have a general idea of where things should go, and when I do I'll post that here.

One other thing: P.A. Yeomans emphasizes that in farm planning, water use should not be designed around reliability of water supply but instead around complete usage of all water available (even if this means there isn't always enough water for every use it has been planned for).  What do you think about this?============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/04/24 22:42_____________________________________One more thing: what is the drainage that goes through the middle of the property?  Is that a perennial stream?============================================================================Re:Phase 1: Land DiagnosticPosted by Frank Aragona - 2006/04/28 15:21_____________________________________1. We chose the site because we've been working on land rehabiliation at this site for over 5 years now. From a degraded, rocky, waterless parcel that hardly produced corn, we've already come a long way in building up soil, infrastructure, and ideas to make this parcel produce. That said, there is still much work to be done.

As far as pictures, I do have some pictures of the site and I will try my best to get them up in the Project Permaculture picture gallery ASAP.

2. After talking with Greby we quickly came to agreement that the primary goal should be to take full advantage of the water resources that move through the site instead of designing the system around the concept of aquaculture. Greby says that an ideal pond size is 1/4 hectare, or: HUGE! So, we'll include aquaculture as a system component to take better advantage of the water we capture, but it really shouldn't be an important consideration in terms of pond design (there are so many other factors that are more important).

3. The atajados are working fine. The picture in the article I wrote is a recent picture of the larger atajado on the site.

4. Actually I was present when the first atajado was built, and put quite a bit of manual and intellectual labor into designing the production system. Yes, the large atajado is lined with clay, which isn't too big of an expense, but still fairly labor intensive. Labor is always cheaper than materials in most Third World contexts. We could also line with impermeable materials, which has been done, and improves efficiency but is much more expensive.

5. You might want to play around with the labels on the "points of interest" layer, as that might help to give you a better idea of some of the features on the site. One canal is the irrigation canal, which is labeled

The other is a canal Moises dug to capture water from the ephemeral stream and bring it to the atajado, exactly as you are suggesting. That canal doesn't flow out of the atajado, it flows into it.

Greby and I would like to include hydraulic ram pumps as an important system component, along with storage tanks made out of ferrocement. Both of these are affordable, durable options. Greby is well versed in the construction of both of these system components. From the tanks we can run some polytube for drip irrigation.

6. Capacity means what the land is capable of producing, as per the PDAR, which is the NGO that made those maps. Essentially, the notion that only forests and grasses can be produced on these lands is incorrect, as water harvesting, terracing, and clever soil management opens up hundreds of possiblities aside from what they are suggesting.

7. I do have that data, I'll try to look for it and email it or post it to the downloads sections ASAP.

In terms of water reliability, remember the standard deviation for annual rainfall is about 125mm, so we can expect drought and abundance from year to year. Nobody knows how global warming will affect the variables in the water equation, my guess is it will make the area drier. But overall, you should consider the data to be reliable.

I think that Yeoman's is 100% right when he says planning should be made to take advantage of all water available. We know that we can't rely on x amount of water being delivered to the system every year, and our climatological systems are shifting drastically globally.

I'm not sure what drainage you're referring to. Please label the points of interest in ArcMap, and try asking some questions based on those labels as a point of reference.============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/04/28 20:32_____________________________________I've attached a general sketch of my ideas for the site so far- I've drawn out two diversion ditches to increase the catchment area of the atajado (I drew out it's theoretical watershed and it looked fairly small because the topography just about the atajado seems like it would divert water away from the atajado.)============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/04/28 20:39_____________________________________(Here's the sketch) http://agroinnovations.com/components/com_joomlaboard/uploaded/files/Site_Sketch.zip============================================================================Re:Phase 1: Land DiagnosticPosted by Frank Aragona - 2006/05/01 13:09_____________________________________You made a pretty common mistake that people make when first learning to work with ArcMap.  .mxd files can be thought of as a set of instructions for Arcmap, like, what color the legend is, the map layout, what layers are included, etc.  

However, NONE of the actual data is included in an .mxd file; ArcMap references the layer files that are on your hard drive to recreate the saved project.  Please start using ArcCatalog to move the files you want into a folder, and then zip that folder up and send it off.  If you have any questions, just post them.============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/05/01 19:39_____________________________________Sorry about that, here are the actual files. Let me know if you can't see them or they don't line up correctly with the rest of the data or anything. I had the keylines drawn too but for some reason that layer isn't working so I'll post that later. 

·	The feature labeled “potential atajado” in the southwest corner of the site- is that exactly where you want to put the atajado or is that just a general idea?  I drew out the theoretical watershed of that potential atajado and it wasn’t very large because the topography just above the atajado seems like it would direct water away from the dam site instead of into it.  Other than that, it looks like a good site to me.  I drew in a couple of potential diversion channels for increasing the catchment area of the atajado.

·	Yeomans suggests using a lockpipe system with keyline irrigation dams- a pipe is inserted in the bottom of the dam during construction, and it can then be opened to let water into an irrigation channel- the irrigation channel can be blocked (with a weighted piece of waterproof cloth) at any point so that it overflows and flood irrigates the land below it.  For this application I think, as you suggest, that drip irrigation (with a hydraulic ram pump) might be a more efficient use of water depending on how it will be used, but let me know what you think of the lockpipe idea.

·	I must be looking at it wrong, because from looking at the map I can’t figure out how Moises’ irrigation canal would flow into the atajado because it looks like it would have to flow uphill to do so.  Can you set me straight?

·	What do you think of possibly building a smaller atajado near the ephemeral stream (FID 1 in the paths_streams_roads layer) and pumping it either to the main atajado or directly to the area to be irrigated so that we could make use of that water?

·	I just heard back from Ken Yeomans and he is willing to assist with the project- I’ll ask if he would like to be part of this forum.
 http://agroinnovations.com/components/com_joomlaboard/uploaded/files/Sketch_1.zip============================================================================Re:Phase 1: Land DiagnosticPosted by Frank Aragona - 2006/05/02 13:15_____________________________________Great work!  The canals look great.  If you could give a little detail about how exactly you determined the irrigated area, that would be great.  I'm starting to think we should use the wiki to develop a technical manual.  

In a few hours Moises, Greby and I will have a participative design session and we will post the results in the GIS download section.  Might be time to move on to Phase 2: Design. 

The potential atajado site is an area Moises felt was a good spot.  Partly because of the land curvature, but also because the soils in that area seem to retain water a little better.

I think taking water from the ephemeral stream is a fine idea.  In our design session I'll pick Greby's brain about where to best put some ferrocement tanks and ram pumps.  The idea is to use drip irrigation closer to the house, but also could be used for things like cherimoya and other fruit/nut trees further from the house.

I like the idea of the lockpipe system.  The further away from the house, the more appropriate it seems to water things like forage paddocks and reforestation areas.  Do you have any photos of this?  

Also, I've posted a new photo gallery with 10 photos from the target site.  Visit the Image Gallery section and have a look.  Hope that helps you to visualize a few things.    

One thing you should keep in mind when looking at some of the curves and elevations, is that this is NOT a survey grade map.  To actually build the design we would have to go through with survey grade equipment and redo everything.  But the idea is to develop a model/toolkit for shaping policy initiatives.  

Are we having fun yet?Post edited by: frank, at: 2006/05/02 13:22============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/05/03 15:01_____________________________________The irrigated area was just a rough estimation of the area with elevation below the atajado that might be reached by drip irrigation.  If we were using flood irrigation we might be more limited by canal location.  I haven't done any actual calculations yet, but I can work on that and get a more definite idea of where we can irrigate.  As I do that, I'll document what I'm doing to include in the manual.  I'll assume:
1. That the hydraulic ram pump will definitely be  included in the design.
2. That we'll use only drip irrigation and not flood irrigation.

If either of those assumptions are incorrect, just let me know. 

I was also assuming when I drew out the irrigation area that only the area below the atajado in elevation would be cultivated.  Do you think any type of rain-fed agriculture would be possible on the higher slopes above the atajado?  Yeomans recommends planting trees on the uphill side of the diversion canals.  But with rainfall so minimal for part of the year that might be difficult.

I also have a copy of the NRCS manual on pond design that I can post- I've been working on summarizing some of the more relevant parts.  I think it's pretty close to Yeoman's ideas for pond siting and design.  I think I'll leave most of the actual pond design to you, Greby, and Moises since it requires a detailed survey, but since I have a little bit of experience in pond building from working with the NRCS last summer I can write up a mini-manual on how to do the survey, etc.

I'm also working on some estimates of runoff into the pond so we'll know how big a pond to build- I'll post that once it's done.============================================================================Re:Phase 1: Land DiagnosticPosted by Frank Aragona - 2006/05/03 22:13_____________________________________After our design session (it was a great one) I've started to zero in on exactly what we need you to do.

You focused on the potential atajado site that we drew on the map, which was fine but it might have distracted you a little from the broader picture.  

We are thinking of putting maybe a couple of large atajados further downslope, and a series of small ones on the upper reaches of the slope.  

What we need from you is to take your keyline analysis and draw potential canal areas all along the micro watershed.  Don't worry about anything else, just focus on the canaling system.  

That will show us exactly where we can put certain types of infrastructure.  On top of that we will be able to draw a much more elaborate design.  

The canals can be used in a number of ways, for agroforestry, filling atajados or tanks, lockpipe systems, etc.  So you need to come up with an idealized canaling schematic so that we can maximize the water that flows through the microwatershed when it rains.============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/05/04 16:27_____________________________________Sounds good, I’ll focus on the canals.  I think putting a larger atajado lower in the valley is a great idea because then we could divert water from the stream- I’ll include a canal to do that.

A little more about the lockpipe system: I’ve attached a diagram from Ken Yeomans’ Keyline website (http://www.keyline.com.au/form02LP.html).  The website itself has some more details about the system.  Basically it is a steel pipe that runs under the dam (perpendicular to the dam wall) with its intake in the atajado.  You can put a floater on it so that the intake is about 1 meter below the water level of the atajado.  What makes a lockpipe system different from just a regular old pipe is that steel baffles are attached at about eight places along the length of the pipe under the dam, which prevents seepage along the outside of the pipe.

The pipe empties into an irrigation trench, with a valve on the end so that it can be turned on and off.  The idea is that the irrigation trench can then be blocked off with a waterproof piece of cloth with weights on the end (called a “flag”) so that it overflows its downhill bank and floods the land below it.  I attached some pictures of this too, from an article written by Prof J. MacDonald-Holmes that describes some of the basics of Keyline: http://www.yeomansplow.com.au/basis-of-keyline.htm. 

In order to spread out the water that floods over the canal, Yeomans recommends cultivating in a pattern that follows the Keyline of the valley, which from my understanding is the inflection point where the slope changes from steep to more gradual.  It is difficult to tell without a survey map exactly where the Keylines would be in the microcatchment, but I can get a general idea from the survey data and we can include that in a technical manual (a wiki would be ideal because then Ken Yeomans could consult on it).============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/05/04 16:29_____________________________________The images didn't post because the file was too big- here they are one at a time.============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/05/09 17:04_____________________________________Any idea where I could get rainstorm data for Tipa Tipa?  To figure out where I can put diversion channels in terms of land slope, I need a rough estimate of how much water is going to be flowing through them. All I really need to know is the rainfall intensity and duration during the largest storm you could expect during a 5-year period (or so).  I've been checking around on the internet, but if you have any ideas please let me know.============================================================================Re:Phase 1: Land DiagnosticPosted by Frank Aragona - 2006/05/09 19:24_____________________________________This is the best data you will find regarding rainfall.  Data on specific rainstorms either doesn't exist, or would be so difficult to find that it isn't worth our time.  We could, of course collect such data ourselves, but that hardly seems worthwhile.  

The data in the excel file is in pivot tables.  If you've never used one before, you'll quickly realize the advantages, play around with it and you'll get the idea.  

My recommendation is you pick a month with low precipitation, like October, November, or April, and assume that it only rains a few times in those months, and take your best guess from there.  Good luck!

http://agroinnovations.com/images/coral/dmdocuments/climate_data_tipatipa.xlsPost edited by: frank, at: 2006/05/09 19:30============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/05/10 03:00_____________________________________Thanks! Yeah, I don't necessarily need really detailed data, just a general idea, so that's perfect. So I can assume that usually the rain would fall in only 1-2 rainstorms?  How long do the storms generally last (i.e., more like a 3-hour downpour or a 24-hour drizzle?)============================================================================Re:Phase 1: Land DiagnosticPosted by Frank Aragona - 2006/05/10 21:21_____________________________________The ideal month to target as a baseline statistic is November.  That's when the rains are hardest and most violent.  In November, it rains an average of 3 or 4 times, between 20 and 40 minutes each rainfall.  Using the statistical data I gave you, you'll be able to make the necessary calculations.  

Just another reason why farmer participation is absolutely crucial to success.  Only someone like Moises would have that kind of information...============================================================================Re:Phase 1: Land DiagnosticPosted by Meryl Richards - 2006/05/10 21:30_____________________________________Perfect, that's just what I needed, thank Moises for me.

One other thing: Which way is the ephemeral stream at the southern end of the property (in the paths_streams_roads layer) flowing? I'm assuming it's flowing east (towards the canal), but I wanted to make sure.============================================================================Questions re: canalPosted by Meryl Richards - 2006/05/11 21:09_____________________________________Out of curiousity, has Moises been generally pleased with the canal he built, or are there any problems with it?  Does it have any problems with erosion?  Do you know roughly what the slope of it is?  I just thought it might be something I should consider.  The kind of canal Yeomens recommends as part of the Keyline system is a lot larger than Moises' canal looks in the pictures (and he recommends a 1/300 slope), but if Moises' canal works, why reinvent the wheel?============================================================================
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